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In this edition the entire text has been revised and rewritten, 
and considerable new matter has been added. Lucidity of 
arrangement and description which was the mam feature of 
the book in previous editions, has been rigidly followed in the 
preparation of the present edition. “Directions” and “Dissec- 
tions,” embodying all instructions for practical work, have been 
fully given in separate paragraphs, while descriptive anatomy 
has been separately dealt with in complete detail. At the 
end of each Section, Tables of the Arteries, Veins and Nerves 
have been inserted which will be of great help to the student 
in his revision work. 

Numerous illustrations of dissections, true to nature, and 
mostly coloured, have been inserted — these will act as valuable 
guides in the dissecting-room-work. 

The “Bask” Terminology has been used as in the previous 
edition, but the old names have also been retained alongside 
within brackets, 

1 must expiess my profound obligations to those authors 
from whose works the illustrations have been Ixirrowed, and 
each diagram has been gratefully acknowledged in the 
course of the book 


NANI LAL PAN 


Medical College, Calcutta 
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I2th and sub- 
sequent day 



The dissector of the Abdomen will then , complete the study 
of the abdominal wall, the peritoneum, great vessels and 
nerves, abdominal and pelvic viscera, pelvic fascia and 
ligaments. 

The dissector of the Thorax does not begin work until the 
twelfth day. He is to dissect the intercostal muscles, 
vessels, and nerves carefully, also the ligaments and 
cartilages, &c., as well as the pleurs, heart, lungs, blood 
vessels and nerves connected therewith. 

He should study the Diaphragm in conjunction with the 
dissector of the Abdomen. 


The dissectors of the detached parts will work at their parts 
the order detailed in the Practical Anatomw 


The Dissection of the Head and Neck takes at least 
Eight Weeks, 

The dissection of the Superior Extremity takes at least 
Three Weeks. 

The Dissection of the Inferior Extremity takes at least 
Three Weeks. 

The Dissection of the Abdomen and Pelvis takes at least 
Four Weeks. 

The Dissection of the Thorax takes at least Tw'O W'eeks. 




THE ABDOMEN 


Brfore the body is put in the lithotomy position for the dis- 
section of the perineum the student should prac ise the passing 
of the catheter along the urethra into the bladder. In the male 
subject, he, should stand on the left side of the body and having 
oiled the catheter, should pass it gently along the canal of the 
urethra, holding up the penis with the left hand. The instrument, 
when its tip is first introduced, has its concavity turned towards 
the left groin. As the end of the catheter is pressed further 
downwards the handle is carried gradually to the middle line of 
the body ; when four or five inches of the instrument have been 
introduci'd it will be found that the end of it cannot be further 
pressed downwards. The handle of the instrument is now to be 
raised from the anterior abdominal wall till it is at right angles. 
Then the handle is to be depressed between the thighs when the 
('iid of the instruin('nt will slip into the bladder. If some resist- 
ance is felt while depressing the handle of the instrument, intro- 
duce the left forefinger into the rectum to guide the point of the 
catheter along the remaining portion of the urethra to the bladder. 

In the female subject the catheter can be easily passed owing 
to the short and simple course of the urethra. 

THE PERINEUM 

Three days should be devoted to the dissection of this region. 
The body should be put in the lithotomy position and the scrotum 
raised and tied to the handle of the catheter. The latter should 
be fixed to the cross-bar of the Perineal Block passing behind the 
knee joints or to a string tied round the body just below the iliac 
crests. A little tow or cotton wool is to be introduced into the 
rectum and the anal aperture sewn up. The student will see that 
the perineal space corresponds to the outlet of the pelvis. He 
should now study this portion of the pelvis from the skeleton 
hanging in the dissecting-room or preferably from a pelvis in 
which the ligaments have been preserved. In the latter, the 
space is bounded in front by the symphysis pubis and the arcuate 
pubic ligament ; on either side by the inferior rami of the os pubis 
and ischium, the ischial tuberosity, and the sacrotuberous liga- 
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mcnt ; and behind by the tip of the coccyx. These boundaries 
the student should now try to identify in the .subject he is going 
to dissect. If a transverse line is drawn from the front of one 
ischial tubiTOsity to the other, the space is subdivided into two 
triangular portions — an anterior triangle containing the urethra 
and the external genital organs, called the urogenital triangle, 
anti a posterior triangle containing the anal canal, called the 
anal triangle. 

THE MALE PERINEUM 

On the surface of the body the perineal space in the male is 
limited by the scrotum in front, by the thighs on the sides, and 
by the buttocks behind. In the middle line a longitudinal cut- 
aneous ridge is s<>en called the median raphe of the perineum. 
The raphe begins from the front of the anal orifice and passes 
over tile scrotum showing the line of fusion of its two halves ; 
it ean then be traced along the inferior surface of the penis. 

• 

THE ANAL TRIANGLE 


Oissectioa. The following incisions are required : (i) a 
transverse incision in front of the anus connecting the anterior 
parts of the two ischial tuberosities ; (2) a vertical incision from 
the coccyx to the middle' point of the transverse incision encircl- 
ing the anal aperture in its course. Reflect the flaps of the skin 
lateralwards from the middle line. 


Bofl6Ction of skin. In reflecting the skin the dissector should 
distinctly beai in mind that he is to se.parate it carefully from 
the underlying tissue. He is not to take away with the skin 
the tissue lying next to it which consists of the superficial 
fascia containing fat and cutaneous vessels and nerves. Herein 
the dissection of sk-in differs entirely from the making of a flap 
by the surgeon in which he removes a large amount of underlying 
tissues along with the skin so that the vascular and nerve supply 
of the flap IS maintained. To reflect the skin the following proce- 
dure should be adopted Commence from the meeting-point 
of two hnes of incision ; first put the point of the scalpel over 
this meeting-point and Iiold the scalpel at right angles to the 
s in then cut tlu ougli the skin and as soon as the yellowish 
white supru-ficial fascia is reached the blade is to be held at an 
acute angle. Having prepared one of the corners, hold it 
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with the forceps and detach the skin by the scalpel, always 
carrying its edge against the skin and leaving the fat 
behind with the superficial fascia. Care should be taken to avoid 
making punctures in the skin while the edge of the scalpel is 
carried against it. A uniform pitted appearance is presented 
on the inner surface of the skin if it is properly reflected. A 
littlelaterthe use of the forceps can be dispensed with and the 
detached skin may be held between the thumb and index finger. 

In reflecting the skin from the margin of the anus some in- 
voluntary muscle fibres will be seen radiating from the anal 
orifice to the skin around it. These constitute the corrugator 
cutis ani. The action of this muscle is to raise into ridges the skin 
around the anal aperture. 

The Sapeiflcial Fascia covers the whole body and lies under 
the skin. It contains fat and the cutaneous vessels and nerves. 
Beneath the superficial fascia but over the muscles is another 
layer of fibrous tissue devoid of fat ; this membramms sheet is 
called the Deep Fascia. The superficial fascia is placed between 
the skin and deep fascia and is attached to both by fibrous bands 
which make their way through the fat. 

The step erficial fascia of the anal region is very thick and con- 
tains a large amount of fat in its meshes specially in the space 
called the ischiorectal fossa. 

Dissection. The sphincter ani externus is to be cleaned ; 
it is to be traced from the tip of the coccyx, then ai'ound the 
anal aperture to a tendinous point in front of the anus — the 
central tendinous point of the perineum. The ischiorectal fossa 
is next to be properly cleaned. Define the inferior margin of- the 
glutccus maxiraus and also the margin of the sacrotuberous liga- 
ment covered by the muscle. Remove the fat filling the space 
between the anal canal, the inferior margin of the gluta;us maxi- 
mus and the tuber ischii, taking care to secure the following 
structures : — (i) the inferior haemorrhoidal vessels and nerve, 
which pass across the fossa through the fat, from the lateral to the 
medial wall of the fossa ; (2) the perineal branch of the fourth 
sacral nerve which is seen close to the tip of the coccyx and 
supplies the sphincter ani externus ; (3) the perforating cutaneous 
branch of the second and third sacral nerves, which winds round 
the inferior margin of the glutaeus maximus lateral to the perineal 
branch of the fourth sacral nerve ; (4) the perineal artery and {5) 
the perineal nerve dividing into superficial and deep divisions 
which are seen in the anterior part of the fossa. 



4 


ABDOMEN 


In Cteanmg a Muscle the dissector has to remove the sheath 
(epimysium) covering its surface. When the reddish fibres of the 
muscle are exposed by cutting the sheath with the scalpel at one 
place he should hold the cut edge of the sheath with forceps 
and carry the edge of the scalpel along the direction of the fibres 
of the muscle and not across them. 

In Cleaning a Vessel or Nerve the dissector has to remove 
carefully the loose areolar tissue in which it is embedded. 

The Sphincter ani ezternus (Fig. i) arises from the tip of the 
coccyx, encircles the anal aperture and is inserted into the central 
tendinous point of the perineum : most of its superficial fibres are 
inserted into the integument. It is supplied by a branch from the 
fourth sacral nerve and by the inferior haemorrhoidal nerve. 
Action. — Normally the fibres of the muscle are in a state of con- 
traction and keep the anal aperture closed but they may be firmly 
contracted under the influence of the will. 

The Ischiorectal fossa (Fig. i) is the space between the anal 
canal and the ischium. It is a pyra^dal cavity, the base of 
which is formed by the integument 3 and the apex, directed 
towards the pelvis, is the meeting line of the obturator and 
anal fascia;. It is bounded medially by the levator ani muscle 
covered by the anal fascia ; laterally by the obturator internus 
muscle covered by the obturator fascia ; anteriorly by the fascia 
of the urogenital diaphragm and the transversus perenei super- 
ficialis ; and posteriorly by the gluta;us maximus and the sacro- 
tuberous ligament. Contents. — The fossa is filled with fat. The 
arteries and nerves seen in the fossa are ; the inferior haemorrhoidal 
and perineal branches of the internal pudendal artery ; the 
inferior hiemorrhoidal and perineal branches of the pudendal 
nerve ; the perineal branch of the fourth sacral nerve and the 
perforating cutaneous branch from the second and third sacral 
nerves. 

The inferior hemorrhoidal arteries arc two or three branches 
which perforate the medial wall of Alcock’s canal and pass 
medialwards to supply the anal canal and the'’muscles and skin 
of the anal region and anastomose with the other hsemorrfaoidal 
arteries. The inferior hemorrhoidal veins open into the internal 
pudendal vein. 

The inferior hemorrhoidal nerve has the same course as the 
inferior hemorrhoidal arteries. It supplies the external sphincter 
ani, the skin around the anus and communicates with the perineal 
nerve. 
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The perineal branch of the fourth sacral nerve pierces the coccy- 
geus near the coccyx and supplies the sphincter aoi externus 
and the skin between the anus and the coccyx. 

The perforating cutaneous branch of the second and third 
sacral nerves pierces the sacrotuberous ligament, winds round 
the lower margin of the glut^eus maximus and supplies the skin 
of the lower part of the gluteal region. 

Levator aoi. — Its origin will be seen during the dissection of 
the pelvis. It is inserted into ; (i) the side of the lower part of 
the coccyx ; (2) a fibrous raphe (anococcygeal raphe) extending 
from the coccyx to the posterior margin of the anus ; (3) the side 
of the anal canal ; and (4) the central tendinous point of the 
perineum. In the female the anterior fibres of the levator ani 
pass to the side of the vagina. The muscle is supplied by a branch 
from the fourth sacral nerve and by a branch from the perineal 
nerve. 

Between the anus and the tip of the coccyx a mass of muscular 
and fibrous tissue exists called the anococcygeal body. 

Dissection. The student should now open up Alcock’s canal 
on one side and study its contents. Pick up the inferior 
hiemorrhoidal vessels and nerve with forceps and pull them to 
make their points of exit from Alcock’s canal prominent. An 
antero-posterior ridge will now be seen along the canal. Make 
an incision along this ridge and trace the internal pudendal vessels 
and pudendal nerve. 

The internal pudendal artery (Fig. i) lies in the lateral wall of 
the ischiorectal fossa in Alcock’s canal which is formed by the 
obturator fascia. It is accompanied by two venje comitantes 
and the pudendal nerve ; in the canal it gives off the inferior 
hfcmorrhoidal and perineal branches ; it then passes forwards 
between the two layers of the fascia of the urogenital diaphragm. 

The pudendal nerve (Fig. i) lies in Alcock’s canal where after 
giving off the inferior ha'morrhoidal branch, it divides into two 
terminal branches, the perineal nerve and the dorsal nerve of the 
penis. 

The formation of Alcock’s canal will be examined with the 
dissection of obturator fascia. 

THE UROGENITAL TRIANGLE 

Disseotioo. Enlarge the vertical median incision upwards 
as far as the root of the scrotum and reflect the skin on either side. 
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The SaiterflcUl fascia of this region is found to consist of two 
layers . The superficial layer is fatty and is merely a portion of the 
general superficial fascia. But nearer the scrotum the fat becomes 
scarcer and in the scrotum itself the fat is replaced by involuntary 
muscular fibres constituting what is known as the tunica dartos. 
On reflecting the fatty superficial layer to cither side, the deep 
layer {Fascia of Colics) is exposed . It is an aponeurotic stratum 
of limited extent and is attached laterally to the external lip of the 
medial margins of the inferior rami of the ischium and os pubis ; 
behind it is blended with the base of the inferior layer of the 
urogenital diaphragm by turning round the transversus pcrinei 
superficiales. Traced in front, it is found to be continuous with 
the tunica dartos of the scrotum and with the deep fascia of the 
penis. Thence it can be shown to be continuous with the deep 
layer of the superficial fascia (fascia of Scarpa) of the anterior 
abdominal wall. A median septum ascends from the upper as- 
pect of the fascia at its back part only. The attachments of the 
fascia of Colles are important, for they guide the course of urine 
extravasated beneath the superficial fascia in cases of rupture 
of the urethra. The urine cannot pass backwards into the ischio- 
rectal fossa, for there the fascia of Colics is blended with the base 
of the urogenital diaphragm around the transversus pcrinei 
superficiales ; nor can it pa.ss into the inner side of the thighs 
owing to the attachment of the fascia to the inferior rami of the 
ischium and os pubis. The urine however is free to pass over the 
scrotum and penis to the anterior abdominal wall. 

BiSMCiitHi. The facts stat(^d above can be verified thus i— 
Make a small puncture in the fascia of Colles on one side and 
introduce thenarrow end of ablow pipe. Press themargins of the 
opening close around the pipe and inflate the space by forcing air 
into it. It will then be seen that the air introduced will first fill 
one side of the space, then pass forwards to the scrotum and 
eventually will fill the opposite side and, if the pressure is main- 
tained, may force its way to the anterior abdominal wall. The 
course of air shows that the median septum though complete 
over the perineal space is deficient over the scrotum. Reflect 
the deep layer of the superficial fascia to either side and note its 
atta^ments to the ischio-pubic rami by introducing the handle 
of the scalpel underneath the fascia. Dissect the superficial 
penneal muscles, vessels and nerves (Fig. i) which lie under its 
cover. 

The perineal artery is a branch of tlm internal pudendal. It 
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passes forwards from its origin within Alcock’s canal, crosses the 
transversus perinei superficialis muscle to gain theinterval between 
the bulbo-cavernosus and the ischio-cavernosus and finally ends 
in several posterior scrotal branches to supply the scrotum. It 
also supplies the superficial perineal muscles. It gives off the 
transverse perineal artery which runs transversely along the surface 
of the transversus perineal muscle and anastomoses with its 
fellow of the opposite side. 

The posterior scrotal nerves are two in number, medial and 
lateral. They are the branches of the superficial divisions of the 
perineal branch of the pudendal nerve. Piercing the inferior 
fascia of the urogenital diaphragm they pass forwards in company 
with the posterior scrotal vessels to end in the scrotum. 

The long perineal branch of the posterior femoral cutaneous 
nerve (long pudendal nerve) pierces the fascia lata about an inch 
in front of the ischial tuberosity lateral, to the margin of the pubic 
arch. It passes forwards and ends in the scrotum communicating 
with the posterior scrotal nerves. 

The perineal nerve is the larger of the two terminal branches 
of the pudendal nerve. It runs in company with the perineal 
artery and divides into a superficial and a deep division at the 
front part of the ischiorectal fossa. The superficial division 
breaks into posterior scrotal and the deep division divides into 
muscular branches which supply the perineal muscles. 

The Transversus Perinei Superficialis arises from the medial 
side of the inferior ramus of the ischium in front of the ischial 
tuberosity. It passes horizontally medialwards and is inserted 
into the central tendinous point of the perineum joining with the 
muscle of the. opposite side and with the sphincter ani externus 
as also with tlie bulbo-cavernosus. Action . — It fixes the central 
tendinous point of the perineum. 

The Ischio-cavernosus (Erector penis) covers the crus penis. 
It arises from the inner surface of the ischial tuberosity and ends 
in an aponeurosis which is inserted into the sides and under 
surface of the crus penis. Action. — It compresses the crus penis 
and retards the escape of blood from the corpus cavernosum 
penis, thus maintaining the erection of the penis. 

The Bulbo-cavernosus (Ejaculator urinae) covers the corpus 
cavernosum urethrae and is made up of two symmetrical halves. 
It arises from the central tendinous point, of the perineum, and 
from the fibrous median raphe in front of it. Its fibres are di- 
rected lateralwards and constitute a thin muscle which has the 
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following insertion : — the posterior fibres into the inferior fascia 
of the urogenital diaphragm ; the middle fibres into an aponeurosis 
on the. upper surface of the corpus cavernosum urethne : and the 
anterior fibres into an aponeurosis on the dorsum of the penis. 

During the flow of urine in mirturition, the fibres of the 
muscle are relaxed but they arc called into use to empty the 
urethral canal at the end of the process. It also ejects the semen 
from the urethral canal. 

iVe>'re-.5«^^/v.— These three superficial perineal muscles are 
supplied by the perineal nerve. 

Tlie central tendinous point of the perineum means the tendinous 
point between the urethra and the anus formed by the tneoting 
together of six muscles, viz., the two transversi perinci superfi- 
ciale.s, the sphincter ani externus, the bulbo-cavcrnosus and the 
anterior fibres of the two levatores ani. 

Dissection. Remove the .su[jerficial muscles, vessels and 
nerves. The root of the penis consisting of three struTtures, viz., 
the two crura and the bulb of the urethra, is now e.xposed. During 
the dissection of the peiiisit will be seen that the body of the penis 
consists of three portions : -tlie two corpora cavernosa penis 
situated saperiorl}' ami the corpus cavetnosum urethne situated 
inferiorly H tlie corpora cavi'rnosa peiiis are traced backwards 
they are found to separate from one anotlier near the lower 
margin of the symphysis pubis and become tlie crura of the 
penis which are attached to the inner side of the inferior rami 
of the isc’hium and os pubis, one on each side. The corpus 
cavernosum urethra dilates into a bulbous termination, called 
the Ijitlh of the urethra, which lies below the inferior fascia of 
the urogenital diaphragm, being intimately conne.eted with it by 
an aponeurotic attachinent. Cut through the crura of the penis 
and ri^tleet them 'Jhe urogenital diaphragm is now exposed. 

Ihe Urogenital Diaphragm (Deep perineal fascia) is a strong 
triangular membrane which stretches horizontally across the pubic 
arch and forms the partition wallbetw'een the pelvis and the ante- 
rior p.'ut of the jiermeum. It is attached on either side to the 
inner lip) of the medial margins of the inferior rami of the iscliiura 
and os pubis. From its shape it was formerly termed the tri- 
angular ligament. It consists of two layers, a superior and an 
inferior, which are fused together prosteriorly, but arc separated 
from each other anteriorly. The inferior layer or inferior fascia 
of the urogenital diaphragm (superficial layer of the triangular 
ligament) is attached on either side to the inner lip of the medial 
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margins of the inferior rami of the ischium and|os pubis. Its 
apex does not reach the pubic arcuate ligament' but an oval 
interval is left which gives passage to the deep dorsal vein of 
the penis. Its baise is turned towards the anus and is blended 



Pig. 2. Dissection of the perineum. Some of the deep 

structures are seen on the left side. (Altered from Morris.) 


A. 

Ischio-cavernosus. 

I. 

Posterior scrotal branch of peri- 

B. 

Transversus perinei super 
licialis. 

2 . 

neal artery. 

Lateral posterior scrotal nerve. 


3- 

Media] posterior scrotal nerve. 

C. 

Bulbo-caveinosus. 

4- 

Transverse perineal artery. 

D. 

External sphincter ani. 

5- 

Perineal nerve. 

E. 

Levator ani. 

6. 

Internal pudendal artery. 

F. 

Glutens maximus. 

7- 

Continuation of internal puden- 
dal artery 

Artery to the bulb. 

G. 

Sphincter urethras membra- 

8. 


naceae. 

9. 

Inferior hsemorrhoidal vessels 

H. 

Crus penis. 


and nerve. 

I. 

Bulb of the urethra. 

10. 

Perineal branch of fourth sacral 
nerve. 

J. 

Deep layer of superricial 

1 1. 

Perforating cutaneous branch. 


perineal fascia. 

12. 

Bulho-urethral gland. 


with the superior layer and has been seen to be continuous 
with the fascia of Colles behind the transversus perinei 
superficialis. It is perforated by (i) the urethra in the middle 
line about an inch below the S5nnphysis pubis, (2) the arteries 

2 
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and nerves to the bulb, which are seen on either side Of the 
urethral aperture, (3) the ducts of the bulbo-urethral glands 
close to the urethra, (4) the deep arteries of the penis, about 
'midway between its apex and base, {5) the dorsal arteries and 
nerves of the penis, near the apex of the fascia, and (6) the 
perineal vessels and nerves at its base. 

On detaching the inferior fascia from the ischio-pubic rami 
on one side and reflecting it towards the middle line, the superior 
fascia of the urogenital diaphragm and the structures lying between 
the two layers of the urogenital diaphragm are exposed. This 
superior layer is a continuation of the parietal layer of the pelvic 
fascia (obturator fascia) and is fused at its base and apex with 
the inferior layer. Between the two layers are seen (i) the 
membranous portion of the urethra, (2) the sphincter urethra; 
mcmbranacciE, (j) the transversus perinei profundus, (4) the 
bulbo-urethral glands, (5) the internal pudendal arteries with 
their branches to tiie urethral bulb and their terminal branches, 
and (6) the dorsal nerve of the penis (Fig. 2). 

The membranous portion of the urethra is about three-fourths 
of an inch (2 cm.) long and is enclosed by the sphincter urethra; 
membranaceie. 

The Sphincter Urethree Membranaceee consists of two sets of 
fibres, an external and an internal ; the former arises from the 
junction of the inferior rami of the ischium and os pubis and from 
the inferior fascia of the urogenital diaphragm and passes towards 
the membranous portion of the urethra ; some fibres passing in 
front of, and some behind the urethra, they unite with the corres- 
ponding fibres of the opposite muscle. The internal set consists 
of circular fibres which enclose the membranous urethra. The 
muscle is supplied by the perineal nerve. Action . — It acts as a 
sphincter and ejects the contents of the membranous urethra. 

The Transversus Perinei Profundus arises from the inferior 
ramus of the ischium and passes medialwards to blend with its 
fellow of the opposite side in a fibrous raphe. It is supplied by 
the perineal nerve. Action . — It acts as a tensor of the central 
tendinous point of the perineum. 

The bulbo-urethral glands {fiowper' s glands') are two small 
lobulated bodies resembhng peas in size. They are found under 
cover of the sphincter urethra; raembranacea; one on either side 
of the middle line lateral to the membranous portion of the urethra. 
Their ducts open into the cavernous portion of the urethra about 
an inch in front of the urogenital diaphragm. 
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The internal pudendal artery has been seen to lie within 
Alcock’s canal. It then passes between the two layers of the uro- 
genital diaphragm. About half an inch below the symphysis 
pubis, it pierces the inferior layer of the urogenital diaphragm 
and divides into two branches^ the deep artery of the penis and the 
dorsal artery of the penis. The former enters the crus penis, runs 
forwards and ramifies in the corpus cavernosum penis ; the latter 
runs upwards between the crus penis and .symphysis pubis and, 
passing between the two layers of the suspensory ligament of 
the penis, reaches the dorsum of the penis. Before dividing into 
its terminal branches the internal pudendal artery gives off the 
artery to the hulh, which passes medialwards between the two 
layers of the urogenital diaphragm and supplies the bulbo-urethral 
gland, the bulb of the urethra and the corpus cavernosum urethrie. 

The dorsal nerve of the penis accompanies the internal pudendal 
cLTtory between the two layers of the urogenital diaphragm and, 
piercing its inferior layer half an inch below the symphysis pubis, 
supplies a filament to the corpus cavernosum penis and then 
continues its course with the dorsal artery of the penis. 

Lymphatic Vessels of the Perineum. — To display these a 
special careful dissection is necessary . The lymphatic vessels 
of the skin, fascite and muscles of the perineum and of the skin 
of the scrotum and penis follow the course of the external pudendal 
vessels and terminate in the superficial inguinal and subinguinal 
lymph glands. 

Lymph OJaods are oval or rounded bodies of different colour 
varying from pink to black. They are seen along the lymphatic 
and lacteal vessels ; the lymph or chyle passes througli them before 
it enters the blood. Each gland is provided with an afferent 
lymph vessel which enters the gland at some part of its periphery 
and with an efferent lymph vessel which emerges from a side of the 
gland. 

Directions. When the student completes the dissection of 
the perineum, the part should be covered with tow soaked in 
preservative solution and the flaps of skin should be drawn over 
and stitched together. 


THE FEMALE PERINEUM 

The steps of the dissection, and the parts seen in the posterior 
or anal triangle in the female arc much the same as in the male. 
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THE ANTERIOR OR UROGENITAL TRIANGLE 


The anterior triangle requires special study. The external 
genital organs peculiar to the female sex are : — (i) the mons 
pubis, (2) the labia majora, (3) the labia minora, (4) the clitoris, 
(5) the vestibule of the vagina, (6) the external orifice of the 
urethra, (7) the orifice of the vagina, and (8) the greater vesti- 
bular glands. The term vulva or pudendum is usually employed 
to include all these parts (Fig. 3). 

The mons pubis (mons Veneris) is an eminence situated in 
front of the symphysis pubis formed by fatty tissue beneath the 
skin. It is covered with hair after puberty. 

Tlie labia majora arc two prominent folds which commence 
from the mons pubis and proceed towards the anal aperture. 
They correspond to the scrotum in the male. The external 
surface of each labium is covered with hair while the internal 
surface is smooth and oily due to sebaceous glands pouring their 
secretion upon it. Anteriorly they unite to form the anterior 
commissure but posteriorly they do not join completely ; the 
connecting skin between them constitutes the posterior commi- 
ssure. The elliptical fissure enclosed by the labia majora is known 
as the urogenital fissure which contains the orifices of the vagina 
and urethra. 



Fig. 3.— Dissection of the anterior or urogenital triangle 
in the female. 


A. Pubis. 

B. Ischio-cavernosus. 

C. Bulbo'cavetnosus. 

D. 'IraaaveTsus peiesei super 

ficUtis. 


I. Clitoris, 
s. Vestibule. 

3* Urethral orifice, 

4. Vagina. 

S Bulb ol the vestibule 

h. Greater vestibular glaud. 
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The lahia minora or nymphee are two small folds of integument 
situated under cover of the labia majora. They commence on 
each side of the clitoris and areTost in the labia majora and the 
vaginal wall. Anteriorly the nymphae divide into an upper 
and a lower portion. The upper portion of one side unites above 
the clitoris with that of the opposite side and forms the prepuce 
of the clitoris. The lower portions of the two sides unite below 
the clitoris to form the frenulum of the clitoris. In females who 
have borne no children a nnlco-cutaneous fold stretches between 
the posterior ends of the labia minora : this is called the 
frenulum of the labia or fourchette. The depression between 
the fourchette and the vaginal entrance is called the fossa 
navicnlaris. The nymphae correspond to the prepuce in the male. 

The clitoris is a small projection connected to the pubic arch 
by the crura. It corresponds to the penis in the male and is 
situated below the anterior commissure. It consists of three 
portions ; two crura, a body, and a glans. 

The vestibule of the vagina is the triangular space between 
the clitoris in front and fourchette behind. In it are seen the 
orifices of the vagina, urethra and ducts of the greater vestibular 
glands. 

The external orifice of the urethra is situated about an inch be- 
hind the clitoris just in front of the vaginal orifice. 

The orifice of the vagina is the cleft lying below and behind 
the urethral opening. In the virgin it js imperfectly closed by 
.a fold of mucous membrane called the hymen. When the hymen 
is ruptured three or four small elevations are left as its remains 
and are known as the caruncnlce hymenales. 

Dissection. Enlarge the vertical median incision of the anal 
triangle upwards encircling the urogenital fissure. Tlie flaps 
of integument are to bo reflected as in the male perineum. 

Note. For the detailed description of the structures seen 
in the urogenital triangle in the female, the student should read 
the description of the corresponding structures in the male (p. 6 
et seq). The modifications and special points are mentioned 
here. 

The superficial fascia is divisible into two layers as in the 
male. The superficial layer is fatty and contains involuntary 
muscular fibres where it enters the labia majora. The deep 
layer has the same attachments and connections as in the male. 

The perineal artery divides into the labial branches which 
terminate in the labia'majora. 
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The posterior labial nerves are ' PZfcZZt 

These and the long perineal branch of the pos J 

OMSwerwe are distributed to the labia raajora nos^erior 

Remove the perineal vessels and the pos.enor 


labial nerves. has the same attachments 

The transversus permet superficians lia. 

as in the male but is poorly developed. , , 

The iscUo-cavernosus (Erector cl.toridis) has ttie same ongm 
as in the male and i.s inserted into the crus of the chtoris. 

Tlie bulbo-cavernosus (Sphincter vagina;) takes ongin from 
the central tendinous point of the perineum behind passes 
forwards encircling the orifice of the vagina lateral to the bulb 
of the vestibule and is inserted into the sides and dorsum of 

the clitoris. , .v. 

Nerve-supply —Tl\\e%o. three muscles are supplied by the 

perineal nerve. 

Disaection. Remove the bulbo-cavernosus, ischio-cavernosus 


and the transversus pennei superficialis. 

The bulb of the vestibule is now exposed. It corresponds to 
the bulb of the urethra in the male. It consists of two masses 
of erectile tissue placed one on either side of the vaginal orifice 
and the vestibule. They are broad behind but taper in front 
where they are united to each other by a plexus of veins, called 
the pars intermedia, lying between the clitoris and the urethra. 
They are covered laterally by the bulbo-cavernosus and medially 


by the mucous membrane of the vagina. 

The perineal body is a collection of fibrousand muscular tissue, 
situated between the anterior wall of the anus and the posterior 
wall of the vagina . The muscular fibres are derived from the 
neighbouring muscles, viz., the external sphincter ani, the 
levatores ani and the bulbo-cavernosus. It serves the important 
purpose of allowing a good deal of stretching without tearing or 
laceration during pariurition. 

Clitoris . — The crura of the clitoris arc erectile structures corres- 
ponding to the crura of the corpora cavernosa penis. Each crus 
is covered by the ischio-cavernosus and is attached to the inferior 
rami of the ischium and os pubis. The two crura converge in 
front of the symphysis pubis to form the body of the clitoris. 
The two halves of the body are the two corpora cavernosa and are 
separated from each other by an imperfect septum. The free 
extremity of the clitoris is called the glans and consists of 
erectile tissue, 
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Urogenital diaphragm. ~lt& connections resemble those in 
the male. It is less strong but broader than in the male. It 
is perforated in the middle line by the aperture of the vagina 
and in front of this it is perforated by the urethra. Its apex 
is separated from the arcuate pubic ligament by an aperture 
through which the deep dorsal vein of the chtoris passes ; its 
base' is blended with the fascia of Colics. 

Dissection. Raise forwards the posterior end of the bulb 
of the vestibule and clean the greater vestibular glands with their 
ducts situated behind the bulb. 

The greater vestibular glands (Glands of Bartholin) are two small 
1‘ounded or oval bodies situated one on either side of the vaginal 
orifice behind the bulb of the vestibule. Their ducts open into 
the vagina j ust below the hymen or its remains. 

Dissection. Reflect the inferior layer of the urogenital 
diaphragm on one side. Trace the dorsal artery, vein, and nerve 
of the clitoris ; and clean the two perineal muscles seen. 

The transversus perinei profundus arises from the inferior 
ramus of the ischium and passes medial wards to be inserted 
into the vaginal wall. It helps to fix the central tendinous 
point of the perineum. It is supplied by the perineal nerve. 

The sphincter urethra membranacea consists of an external 
and an internal .set of fibres ; the former arises from the junction 
of the ischium and os pubis and pa.sses mcdialwards to unite with 
the corresponding fibres of the opposite muscle ; the latter en- 
closes the lower end of the urethra. It is a constrictor of the 
urethra. It is supphed by the perineal nerve. 

The female urethra is about one inch and a half (4 cm.) long. 
It passes downwards and forwards from the apex of the bladder 
to the external urethral orifice and lies against the anterior wall 
of the vagina. 

The terminal part of the internal pudendal artery corresponds 
to that in the male and gives off similar branches, viz., the artery 
to the bulb (of the vestibule), the deep artery of the clitoris and the 
dorsal artery of the clitoris. 

The pudendal nerve after giving off its perineal branch is 
continued as the dorsal nerve of the clitoris to the dorsum of the 
chtoris and is accompanied by the dorsal artery of the clitoris. 
The dorsal vein of the clitoris occupies the groove in the middle lin e 
of the dorsum of the chtoris. 

Note the directions at the end of the Male Perineum. 
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THE ANTEROLATERAL WALL OF THE ABDOMEN 


The body is to be placed upon its back with blocks beneath the 
thorax and pelvis. Devote three days to the dissection of this 


region. , u v. 

Soifaoe Anatomy. -The following landmarks should ^ 
recognised before the skin is reflected ;-the symphysis pubis, t e 
pubic tubercle, the anterior superior iliac spine, the ciest of the 
ilium, the xiphoid process and the costal arch. The groove seen 
in the middle line from the xiphoid process to the symphysis 
pubis is the depression between the two recti muscles and corres- 
ponds to a longitudinal fibrous structure underneath called the 
Unea alba. A Httlc below its centre is seen the umbilicus or navel . 
If the rectus muscle is well developed, a curved line is seen at its 
lateral margin corresponding to the linca semilunarts the hnea 
is the line of splitting of the aponeurosis of the internal oblique; 
muscle. The inguinal furrow is seen as a curved linear depression 
which corresponds to the line of the inguinal ligament. 'Die 
subcutaneous inguinal ring can be felt by invaginating the scrotum 
immediately above and to the lateral side of the pubic tubercle ; 
the abdominal inguinal ring is situated a finger’s breadth above 
the middle of the inguinal ligament : the position of the inguinal 
canal is ascertained by drawing a' line joining the two points 
corresponding to the two rings. Tlie spermatic cord should be 
felt and the ductus deferens lying at its back part can be easily 


recognised by its cord-like feel. 

Dissection. The following incisions should be made : (i) a 
longitudinal incision from the xiphoid process to the symphysis 
pubis along the middle line of the body ; (2) from the symphysis 
pubis along the inguinal ligament to the crest of the ilium and 
along the crest as far backwards as practicable ; (3) from the 
xiphoid process a transverse incision around the chest as far back 
as possible ; (4) a transverse incision from the anterior superior 
iliac spine towards the middle line. Reflect the large skin flap 
lateralwards and the triangular flap of skin towards the thigh 
(Fig. 4). The superficial fascia is exposed. On the right side of 
the body, the triangular flap of skin should be left intact for 
the special dissection of the parts concerned in inguinal hernia. 

The Superficiltl Fascia in the lower part of the abdomen below 
the level of the line drawn transversely medialwards from the 
anterior superior iliac spine is divisible into two layers, a superficial 
and a deep. 
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T he ^i>er^cial layer ( ^ fascia o f Camper) is fatty and is continnoi^a 
aboyewi^ the s npp.r^frrfl <- overin^ t^e thorax . Tca.c.ed 

-dowtH^fSSIOraMitiauqys mth the simikr layeE in-faont"Of-the 
thigh. Traced downwards and rriediaiwards it passes over the 
spermatic cord into the scrotum, where it changes its fatty 
character and forms the tunica dartos. 

The deep layer (fascia of SFdrfaJ is stronger and more mein- 



1. Dissection of scalp. 

2. of face. 

3. of anterior triangle of 
neck. 

3. of posterior triangle of 
neck. 

3, 6. of pectoral region 
and axilla. 

7. of arm. 

S. of bend of eltiow. 

o. of forearm. 

10. of palm of hand. 

11. of anterior abdominal 
wall. 

12. of inguinal hernia. 

13. of femoral hernia and 
femoral triangle. 

14. of adductor canal. 

1 , 3 . of front of lower part 
of thigh. 


16. of front of leg. 


17. of dorsum of foot. 


Fig- 4- — Anterior view of the body showing the lines of 
incisions for reflecting the integument, 

3 • 
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branous than tho siiporflcial layer. 

j^ lfg/'V.nr] tn Inu-pr nart of the tinea all^a aiid to nie symp hysis 
ppb is aiidii ^ ppn tinned over the dorsum oTTSe peJtTs, constituliing 
nb" fundifoym ligntncnl. In the inguinal region it is separable 
from the superficial layer by the snperfteial epigastric ve.ssels and 
the inguinal lymphatic glands. Above it blends with the super- 
ficial layer. ' Below it blends with the fa.seia lata of the thigh just 
below the inguinal ligament. Below and medially it passes over 
the spermatic cord to the serofnin where it forms the dart os Ionic, 
and then becomes eontimions with the fascia, of CqIIcs in the 
peniiennr~jThese eonneefions of the fascia of Scarpa are iin- 
^rfaTTl as 'cNplaining th<^rwirs.e.Aahen_t^?_ uiine (■xtni.ya&al.etl.. 
between the inferior fascia of the urogenital diapluragm and the 
fascia of Colics. The urine cannot pass down the thigh owing 
Ko the attarhmetit of the fascia of Scarpa to the fascia lat;i. But 
it IS flee to pass upwards along tlu' abdonni\al wall. 

Dissection, l.ook for the anterior cutaneous nerves by divid- 
ing the superficial f.iscia close to the middle liix' and i?i wt'll-injecled 
l)odies tliey are easily secured as tliev an- accompanied by enta- 
neons arterii'S. Look for the lateral etitaiu'ons nerves by dividing 
the siiperlic.ial fascia along the posterior axillary line and note 
tach nerve divides into two ; the anterior branch is to be traced 


forwards and the posterior backwards. Rcflc'ct tlxc divided 
superficial fascia forwards towards the middle line, 

Cutaneous Nerves (Fig 5) — These are the anterior and ]at('ral 
<utaneo\is hnnuhes of the 1ow('r fiv<- m six tlioraric nerves and 


the inlaneoiis lir.iiulies of Ihi- ilio-liypogastric and ilio inguinal 
nerves, (i) The anlcnor cidaneoHs branches of the lower Jive or six 
thoracic nerves lieconie cutaneous l>y piercing the sheath of the 
rectus near the middle line and then run laterally for a short 
distance. These eii I aneous branches are found to pass in company 
with the, cutaneous arteries. (2) The anterior cutaneous branch 
of the ilio-hypogasiric nerve pierces tlic aponeurosis of the external 
oblique muscle about an inch above the subcutaneous inguinal 
ring and supplies the skin of the hypogastric, region. (3) The 
terminal part of the ilio-instii n al nerve becomes cut.g,neous.-tli£QUgh 
-th^-auh^m ancous ingu inal ring and supp l ies the s]<jq of jjie 

scrotum^d Jbe pipperan(rTne3iaTsrdc of the thig h ( 4 ) The 

faleral cutaneous hranch'es pflJie Tasf 'six thoracic nerves emerge 
between the digitations of the e.xtcrnal oblique muscle and reach- 
ing the surface, each divides into an anterior and a posterior 
branch except the lateral cutaneous branch of the last thoracic 
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nerve. The anterior branches furnish twigs to the obliquus 
externus abdominis and pass forwards towards tliii rectus abdo- 
minis. The posterior branches are small and pass^Jjackwaids 
over the latissimuiLsliar.?^- (5) The lateral cutaneous branch of 



Fig. 5 . — Superficial dissection of the antero- 
lateral wall of the abdomen. (Cunningham.) 


\. Pectorali.s major. 

B. Serratu.s anterior. 

C. Obliquus externus alxlominis. 

D. Aponeurosis ot extcniai oblique 

muscl e. 

li. ICxternal oblique imiscic (tlirowii 
forwards.) 

F. Obliquus interims abdominis. 

G. Sheath of rectus abdominis. 

H. Aponeurosis of external oblique 

(reflected). 


I. Cremaster. 

J- Inguinal aponeurotic falx. 

K. Intercrulal fibres. 

L. Subcutaneous inguinal ring. 

M. Kellocled inguinal ligament. 

X. Spermatic cord. 

1. Anterior cutaneous nerve. 

2. Anterior cutaneous braachiof 

ilio-hypogastric. 
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the twelfth thoracic nerve remains undivided and crosses the crest 
of iJie ilium about two inches behind the anterior superior iliac 
spine to supply the skin over the gluteal region. (6) The lateral 
cutaneous branch of the ilio-kypogasiric nerve becomes cutaneous 
just above the crest of the ilium and crosses the crest behind the 
lateral cutaneous branch of the twelfth thoracic nerve. It 
supplies the skin over tlie gluteal region. 

The Cutaneous Arteries accompany both the lateral and 
anterior cutaneous nerves. ThOStt^a f t:onipa nyi.ag . , Uj^^^rigr 
cutaneous nerves arc the branches pf~tbp~^pprinr and inferior 
epigastric arteries. Those accompanying the lateral cutaneous 
nerves are tKiTBrancii'es of tl^ lower aortic intercostal arteries. 
.la the groin fhirec ctifaneous branches ascend from the thigh and ^ 
are branches of the femoral artery ; (i) the superficial external 
Pudendal which passes medialwards across the spermatic cord 
to supply the skin of the scrotum and penis ; (2) the superficial 
epigastric, arkrj which crosses the inguinal ligament about its 
middle and passes upwards towards the umbilicus ; and (.-5) the 
superficial circumflex iliac artery which sends a few twigs to the 
.skin near the anterior superioi iliac spine. 

Dissection. Remove the cutaneous vessels and nerves and 
also the superficial fascia. The obliquus externus abdominis is 
fully exposed which should be cleaned. In cleaning the sheath 
of the muscle carry the edge of the scalpel along the direction 
of the muscle fibres. In cleaning the aponeurosis of the muscle, 
be careful not to injure a thin membrane, the external spermatic 
fascia, which is connected with the margin of the subcutaneous 
inguinal ring. 

The Obliquus Extemus Abdominis (Figs. 5, 6) arises by 
eight fleshy digitations frpm the outer surfaces and lower borders 
of the lower eight ribs ; of these the upper five interdigitate with 
the serratus anterior and the lower tliree with the latissimus 
dorsi. Trom these origins the fibres are directed to end in the 
following manner . the posterior fibres descend almost vertically 
to be inserted into the anterior lialf of the outer lip of thc^ iliac 
crest ; the ujtper and middle fibres of tJie external oblique muscle 
pass downwards and forwards and are inserted into an aponeurosis, 
called the aponeurosis of the external oblique. 

The aponeurosis of the external oblique occupies the front of the 
abdominal wall medial to a line drawn from the prominence of 
(he costal cartilage of the ninth rib to the anterior superior iliac 
Spine. It passes medialwards in front of the rectus abdominis 
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and meets its fellow of the opposite side at the linea alba. Above 
it is continued over the thorax and gives origin to the pectoralis 
major. Below it forms a thickened band extending from the 
anterior superior iliac spine to the pubic tubercle and is known 
as the inguinal ligament. From the pubic tubercle some of the 
fibres arc reflected to the pccten pubis forming the lacunar liga- 
ment and thence as a diverging triangular band called the reflected 
inguinal ligament. The portion of the aponeurosis lying between 
the upper and lower attachments occujues the front of the rectus 
muscle and contributes to the formation of its sheath. The 
aponeurosis is broad and strong inferiorly. A triangular opening, 
the subcutaneous inguinal ring, is seen in it immediately above the 
pubic crest. 

The obliquus externus abdominis is supphed by the anterior 
divisions of the lower thoracic nerves. Actions. — When the 
thorax and pelvis are fixed and if both muscles act, they press 
the abdominal viscera and th<Tefore help tjie rectum and bladder 
in expelling their contents. When the thorax is fixed, they will 
elevate the pelvis. If the pelvis is fixed, they will bend the trunk 
forwards. If the pelvis and vertebral column arc fixed they will 
draw down the ribs helping expiration. If one muscle acts, it 
will turn the trunk to the same side. 

Sabcataneous Inguinal Ring. — The aponeurosis of the external 
oblique is pierced just above the pubic, crest by the. spermatic 
cord in the male and the round ligament of the uterus iu the 
female. The aperture formed in this manner is called the sub- 
cutaneous inguinal ring {External abdominal ring). P'rom the 
margin of the opening a fascial prolongation is continued over the 
spermatic cord or the round ligament, called the intercrural 
fascia or the external spermatic fascia. Divide this fascia and 
note that the opening is triangular in shape wi^h its . base at the 
pubic crest and tlie apex directed upward-S and lateralwards. 
The margins of the opening arc called the crura of thje jing. 'The 
superior crus (inner pillar) is thin and is attached to the front of 
the symphysis pubis. The inferior crus (outer pillar) is thick and 
is formed by the lower end of the inguinal ligament and upon it 
the spermatic cord rests. The ring measures from base to apex 
about an inch and across the base about half an inch. It is 
smaller in the female than in the male. Near the apex of the 
opening some arched fibres will be noticed passii^ from the 
lateral to the medial side. These are called the intercrural fibres 
and are continued downwards into the external spermatic fascia. 
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Dissection. Detach the digilations of the external oblique 
from the ribs. Then divide its attachment to the crest of the 
ilium. Next divide it transversely from the anterior superior 
iliac spine to the lateral border of the rectus and carry the incision 
downwards along the lateral edge of the rectus muscle to the 
pubis. Reflect the triangular piece of aponeurosis below the 
transverse iiu'ision chiwnwards on the thigh. The parts con- 
cerned with the dissection of the inguinal hernia include this 
triangular aponeurosis and the structures situated beneath it. 
On the right side this triangular piece of aponeurosis is not to 
be disturbed and the student has already been advised to keej) 
the corresponding triangular piece of skin intact, llu' remain- 
ing part of the external oblique and its ai>oneurosis should be 
thrown forwards as far as the lateral margin of the, rectus. 

The following parts of the aiioneurosis of the external oblicpu' 
should now be studied ‘ - 

(i) The inguinal liganicnl {Ponparl's ligaincnl) istlu' tliickeiied 
lower margin of the ajionenrosis of the external oblique, musch' 
which is folded backwards and extends from the anterior superior 
iliac spine to the pubic tubercle It presents a -grooved surface 
towards th<' abdomen ; in this groove arc attached tlie internal 
oblique, the cremaster and the Iransversns abdominis. It is 
slightly curved with the convexity of the curve directed towards 
the thigh where the fascia lata is atta<-hed. 

(i) The lacnnur ligament {(iimfiernal's ligament) is that jiart 
of the a])oneurosis of the external oblique whicli is reflected fiom 
the pubic tubercle backwards and lateralwarcls for about an inch 
into the pecteii pubis On raising the medial < nd of tlie inguinal 
ligament it is found to be triangular in shape with its apex at the 
pubic lufiere.le ; its base, is concave and forms Ihe medial boundary 
of the femoral ring. Its anterior border is continuous with the 
medial end of the inguinal ligament and its posterior border is 
attached to the pccten pubis. 

(3) The reflected inguinal ligament {Triangular fascia of the 
abdomen) is a triangular aponeurosis which extends from the 
lacunar ligament to the linea alba. It passes njnvards and 
medialwards behind the spermatic cord and the superior erus of 
the subcutaneous inguinal ring to be continuous with the ligament 
of the opposite, side at the linea alba. 

Dissection, Clean the surface of the internal oblique muscle 
taking care of the nerves which pierce it. These are : the ilio- 
inguinal nerve seen above the inguinal ligament ; the anterior 
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branch of the iliohypogastric seen near the anterior superior 
iliac spine, and the lateral cutaneous branches of the ihohypo- 
gastric and last thoracic nerves seen near the crest of the ilium. 
Define also the cremaster muscle : thisconsists of muscular loops 
which spring from the lower margin of the internal oblique and 
are prolonged down upon the spermatic cord. 

The Obli^uus Iniemus Abdominis (Figs. 6, 7) takes origin 
(i) from the lateral half of the grooved surface of the inguinal 
ligament ; {2) from the anterior two-thirds of the intermediate 
li]i of the iliac crest ; and from the lumbodorsal fascia. From 
this origin the fibres diverge m the following manner : — the. 
fibres from the inguinal ligament which constitute the lowest 
liijres, pass downwards and medialwards in front of the spermatic 
cord or round ligament and become blended with those of the 
transvcrsiis abdominis forming the inguinal aponeurotic falx, 
which is inserted into tlie crest of the os pubis and into tlie pecten 
j)ubis. The fibres from tlu' anterior tliird of the iliac crest pass 
liorizontally medialwards to end at tlie lateral edge of the rectus 
ill an aponeurosis which is inserted into tlie linea alba. The 
fibri's from the midille third of tlie iliac crest pass upwards and 
medialwards and end in an aponeurosis which divides info two 
layers at the lateral liorder of the rectus — the anterior layer is 
inserted to the linea alb i and the posterior layer to tlie cartilages 
of the seventh, eighth and ninth ribs ; tlie posterior fibres pass 
vertically upwards and are inserted into the lower borders of 
Ihe cartilages of the lower three ritis where they ari' conlinuons 
with the iiiliTiial intercostal miisrles of the lowe.st two 
spaces. 

'I'he aponeurosis of the internal oblique muscle should now 
be traced. At the lateral edge, of the rectus muscle it will be 
found to split in the upper three-fourths of its c.xtent into two 
layers, an anterior and a posterior. The anterior layer passes 
in front of the rectus and blends with the aponeurosis of the 
external oblique. The posterior layer passes behind the rectus 
and blends wulh the ayioiieurosis of the transversiis abdominis 
lying underneath. In the lower fourth of its extent the aponeu- 
rosis does not split but passes entirely in front of the rectus 
blending with the aponeurosis of the external oblique. 

The obliquus internus abdominis is supplied by the anterior 
divisions of the lower thoracic nerves and by the iliohypogaistric 
nerve. The actions of this muscle are like those of the external 
oblique in transmitting pressure over the abdominal viscera. 
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Jf one muscie acts it bends the lumbar part of the vertebral 
column to its own side. It is also a muscle of expiration. 

The Cremaster is a muscular layer spread over the spermatic 
cord. It arises from the middle portion of the grooved surface 
of the inguinal ligament and from the inferior margin of the 
internal oblique mu!5cle. It descends on the front and lateral 
aspects of the spermatic cord forming muscular loops. When 
the scrotum is dissected some of these loops will be found to 
descend as low as the tunica vaginalis testis where they are 
inserted. Otliers ascend along the medial aspect of the cord to 
be inserted into the pubic tubercle, into the pubic crest, and into 
the front of the sheath of the rectus. The muscular loops 
on the spermatic cord arc bound together by areolar tissue 
forming a thin fascia called the cremasteric fascia. The 
cremaster is supplied by the external spermatic branch of 
the genito-femoral nerve which will be seen entering the deep 
surface of the muscle when it is redecled. Action . — It is an 
invohintary muscle which elevates the testis. 

Dissection. Reflect the whole of the internal oblique muscle 
forwards towards the lateral edge of the rectus — -but on the 


right side of the body keei) intact the lower portion of the muscle 
viz., the portion rorresponding to the triangular piece of aponeu- 
rosis of the external oblique which is concerned with the dis- 
section of inguinal hernia. Make a vertical incision from the 


tip of the last rib to the iliac crest and extend it upwards along 
the c o.stal arch Next cut through the muscle where it is attached 
to the. iliac crest and the inguinal ligament. But on the right 

side aftersevering the muscle from the iliac crest the cut is to be 

continued horizontally from the anterior superior iliac spine 
to the margin of the reetus. An ascending branch of the deep 
circumflex iliac artery runs between the internal oblique and the 
transversus abdominis near the anterior part of the iliac crest 
and serves as a guide for separating the two muscles from each 

body divide the cremaster by a 
longitudinal incision over the spermatic cord and reflect it from 
the cord. While reflecting the internal oblique muscle forvmrds 
note the nerves and blood ve.ssels entering the deep surface of 

InLmrt 1 abdominis and the nerves of the 

ServM o! the Anterolateral WaU of the Abdomen -The 

i^titerior divisions of the lower woruou. lac 

wall from the inter ,7 abdominal 

P'ail from the intercostal spaces and pass fon^^ards between the 
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internal oblique and the transversus muscles. They then enter 
the sheath of the rectus by piercing its posterior wall, supply 
the rectus and become the anterior cutaneous nerves by piercing 
the anterior wall of the sheath. During their course they supply 
branches to the internal oblique, the transversus abdominis and 
the rectus, and about midway between the spine and the linea 
alba, give off the lateral cutaneous nerves (p. 19). The anterior 
division of the twelfth thoracic nerve runs along the lower margin 
of the twelfth fib and is therefore not in an intercostal space. 
It has a similar course and distribution as the preceding nerves 
and supplies, in addition, the pyramidalis,. The Mio-hypogastric 
nerve pierces the posterior part of the transversus muscle a little 
above the crest of the ilium. It then passes forwards between the 
internal oblique and the transversus and divides into an iliac or 
lateral cutaneous branch and an anterior cutaneous branch. The 
lateral cutaneous branch pierces the internal and external oblique 
muscles and crosses the iliac crest for distribution in the gluteal 
region. The anterior cutaneous branch passes between the internal 
oblique and the transversus, and after supplying branches to them 
pierces the former muscle in front of the anterior superior iliac 
spine. It then pierces the aponeurosis of the external oblique about 
an inch above the subcutaneous inguinal ring (p. 19' . The ilio- 
inguinal nerve pierces the transversus abdominis near the anterior 
part of the iliac crest and passes between the internal oblique 
and the transversus abdominis, supplying both the muscles. 
It then pierces the internal oblique and passes through the sub- 
cutaneous inguinal ring to become cutaneous. 

The Transversus Abdominis (Transversalis) (Figs. 6, 7) forms 
the third stratum of the flat muscles of the abdominal waU. 
It arises from (i) the lateral third of the inguinal ligament, (2) the 
anterior two-thirds of the inner lip of the iliac crest, (3) the 
lumbo-dorsal fascia and (4) the inner surfaces of the cartilages 
of the lower six ribs interdigitating with the origin of the diaph- 
ragm. The lumbodorsal fascia is regarded as the posterior 
aponeurosis of the muscle. Anteriorly the muscle ends in a broad 
aponeurosis, which may be termed the anterior a3X>neurosis, 
and becomes inserted by means of this aponeurosis into the linea 
alba ; the lowest portion of the aponeurosis becomes blended 
with that of the internal obliaj^f^aittt'jj^nns inguinal falx 
which is inserted into the pubi^b^t pect^ pubis. 

The direction of the fibres of atig muscle is m^tJy transverse 
but the lower fibres are di™''"*'* mttn-nAr thus 
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tile inferior margin of the muscle presents an arched appearance. 
It is supjdied by the lower six thoracic nerves, the ilio- 
hypogastric and the ilio-inguinal nerves. Action . — ^The two 
transversi muscles compress the abdominal viscera. They are 
also muscles of expiration like the oblique muscles. 

It should be noticed that the lower fibres of the aponeurosis 
of the transversus abdominis pass downwards and medialwards 
and blend with those of the internal oblique forming the inguinal 
falx. The rest of the aponeurosis passes forwards to be inserted 
into the linea alba ; its upper three-fourths pass behind the rectus 
and blend with the posterior layer of the aponeurosis of the internal 
oblique ; its lower fourth passes in front of the rectus. 

The inguinal aponeurotic falx (Conjoined tendon) is the com- 
mon aponeurotic insertion of the lower fibres of the aponeuroses 
of the internal oblique and the transversus abdominis. The trans- 
versus abdominis contributes to the formation of the greater part 
of the falx. 

Dissection. Divide the anterior wall of the sheath of the rec- 
tus by a vertical incision and reflect the flaps on either side by 
dividing the adhesions between the sheath and the three or foui- 
tendinous intersections in the muscle. Note also a small muscle, 
the pyramidalis. near the pubis. Finally look for the termina- 
tions of the lower six thoracic nerves and the branches of the 
superior and inferior epigastric arteries under cover of the rectus 
abdominis. 

The Rectus Abdominis (Fig. 6) extends along the whole length 
of the front of the abdominal wall and is separated from the 
corresponding muscle of the opposite side by the linea alba. 
It arises below by two tepdons : thei«aa£i» head, from the 
crest of the pubis ; the' ^i a t^r faead from the ligaments in front 
of the symph3^is pubis, in common with that of the opposite 
side. It is inserted by three slips into the anterior surfaces 
of the cartilages of the fifth, sixth and seventh ribs and by a 
small slip to the xiphoid process. The muscle is broad above 
but narrow below and consists of vertical fibres which are inter- 
rupted usually in three situations by tendinous intersections, 
called the inscriptiones tendinece. These inscriptions have a 
zig-zag course and run transversely ; one is situated opposite 
the umbilicus ; the second is opposite the xiphoid process • 
the third midway between these two. A fourth one. when presea* 
IS seen below the umbilicus. They are firmfy adherent to tlw 
antmor wall of the sheath of the rectus but are not attached to 
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its posterior wail. The rectus abdominis is supplied by the ante- 
rior divisions of the lower six thoracic nerves. AtiWfc' — It com- 
presses the abdominal viscera. It d^resses the thorax and 
is thus a muscle of expiration. It also flexes the vertebral 
column. 

The Fynunidalis is a small triangular muscle which lies in 
front of the lower part of the rectus. It arises by its base from 
the front of the os pubis and from the ligaments in front of the 
S5maphysis pubis, and is inserted by its apex into the linea alba. 
This muscle is sometimes absent. The twelfth thoracic nerve 
enters the deep surface of the muscle and supplies it. Action.-^W 
is a tensor of the linea alba.^y,-.'. >. ■ > w . .. ) ' 

The Sheath of the Reotus (Fig. 6) is formed by the aponeuroses 
of the two oblique muscles and the transversus abdominis. It 
consists of two walls, an anterior and a posterior. The anterior 
wall is formed throughout its entire exteat by the aponeurosis 
of the external oblique which is strengthened in addition over the 
upper three-fourths of the rectus by the anterior layer of the 
aponeurosis of the internal oblique. Over the lower fourth of 
the rectus the aponeurosis of the external obHque is strengthened 
by fusion with the undivided aponeurosis of the internal oblique 
and the aponeurosis of the transversus. The posterior wall of 
the sheath is deficient above where the muscle rests on the xiphoid 
process and the cartilages of the fifth, sixth and seventh ribs. 
It is also deficient below behind the lower fourth of the rectus 
where the undivided aponeurosis of the internal oblique together 
with the aponeurosis of the transversus abdominis passes in front 
of the muscle. In the intermediate portion the posterior wall 
is formed by the blending of the posterior layer of the aponeurosis 
of the internal oblique and the aponeurosis of the transversus 
abdominis. Below, the posterior wall ends in a free crescentic 
margin with its -concavity directed downwards, which is caUed 
the linea semicircularis (Semilunar fold of Douglas). Inside the 
sheath of the rectus are seen the rectus abdominis, the p}U'a- 
midalis the terminations of the anterior divisions of the 
lower six thoracic nerves, and the superior and inferior epigastric 
arteries with some of their branches. 

The lioMiAAftis a fibrous raphe seen in the middle of the ante- 
rior abdominal wall, and attached above to the tip of the xiphoid 
process and below to the symphysis pubis. It is placed between 
the recti and is formed by the blending the aponeuroses of the 
two oblique and the transverse muscles of opposite sides. It 
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is broader above than below ; its width corresponds to the interval 
between the two recti. Several small apertures can be seen in 
it for the passage of vessels and nerves. The largest aperture is 
at the site of the umbilicus and is closed after birth. 

IMaaeotion. Reflect the transversus abdominis by detaching 
it from the inguinal ligament and the iliac crest. Detach the 
muscle from the lumbo-dorsal fascia by a vertical incision and 
carry the incision upwards obliquely along the costal arch. The 
whole muscle can then be reflected forwards. The fascia trans- 
versalis is exposed. 



7-— Muscles of the anterolateral wall of the abdomen, 
inguinal canal has also been laid open. 


A. £!xtenia.l oblique (reflected). 

B. Internal oblique (cut). 

C. Transversus abdominis. 

D. Rectus abdominis. 

E. Inguinal aponeurotic falx. 


F. Fascia transversalis. 

G. InfundibuUfonn fascia. 
Hj Cremaster. 

I. Spermatic cord. 


The Fuda Transrenalu is a thin fibrous layer which lies 
tetween the transversus abdominis and the extra-peritoneal fat 

attShed diaphragm. Below, its attachments are ; it is 
attached to the inner hp of the iliac crest ; from the anterior 
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superior iliac spine to tiie femoral vessds it is attadted to the 
posterior aspect of the inguinal ligament and is there contiDUous 
with the fascia iliaca ; in front of the femoral vessels itis prdoraged 
into the thigh as the anterior layer of the femoral sheath ; medial 
to the femoral vessels it is attached to the pecten pubis behind 
the attachment of the inguinal falx. In front it is continuous 
with the fascia of the opposite side. Behind it is lost in the fat 
covering the posterior surface of the kidney. Below the lower 
margin of the transversus abdominis the fascia is thick and 
is pierced by the spermatic cord in the male and the round liga- 
ment in the female. This opening in the fascia transversalis 
is called the abdominal ingoinid ring (internal abdominal ring). 
It is situated midway between the anterior superior iliac spine 
and symphysis pubis and about half an inch above the inguinal 
ligament. It should be noted that thfe ring is not an open apertiure 
in as much as a fascial prolongation is continued over the sperma- 
tic cord or the round ligament from the margin of the ring. This 
prolongation, called the infundibultform fascia, is funnel-shaped 
and can be rendered tense and prominent by pulling the cord. 

The Ingoiaal Canal is an oblique caiial about an inch and a 
half (4 cm.) in length and gives passage to the spermatic cord 
in the male and the round ligament in the female. It begins 
above at the abdominal inguinal ring which is the inlet to the 
canal and ends below at the subcutaneous in^inal ring which 
is the outlet of the canal. It is directed obliquely downwards 
and medialwards being placed above and nearly parallel to the 
medial half of the inguinal ligament. Its anterior wall is formed 
by (i) the skin, (2) the superficial fascia, (3) the aponeurosis 
of the external oblique which covers the whole extent of the 
canal and {4) the internal oblique which covers the upper third 
of the canal only. Its posterior wall is formed by (i) the reflected 
inguinal ligament, (2) the inguinal aponeurotic falx, (3) the fascia 
transversalis, (4) the extraperitoneal fatty tissue, and (5) the 
peritoneum. 

ANATOMY OF THE PARTS CONCERNED IN INGUINAL 

HERNIA 

The student has already been advised to make the spedal 
dissection of the parts concerned in inguinal hernia on the right 
side of the body. 

Disseciion. The following incisions demarcate the triangular 
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flap of skin at the lower part of the abdominal wall, fi) A 
transverse incision from the anterior saperior- iliac spine to the 
middle line of the body. {2) A vertical incision from the termi- 
nation of the first incision along the hnea alba to the symphysis 
pubis (Fig. 4) . Reflect the triangular flap of skin towards the thigh 
as also the correspondingsuperficialfasciain two layers beneathit. 
In reflecting the aponeurosis of the external oblique muscle carry 
the transverse incision from the anterior superior iliac spine to 
the lateral edge of the rectus abdominis and thence carry the inci- 
sion vertically downwards along the lateral edge of the same 
muscle. Reflect the triangular piece of the aponeurosis towards 
the thigh. The subcutaneous inguinal ring and the structures 
connected with it are to be preserved. Divide the internal oblique 
at its origin from the inguinal ligament. The ascending branch 
of the deep circumflex iliac artery will serve as a guide for the 
depth of the incision. Reflect the internal oblique medialwards. 
Divide the cremaster on the surface of the spermatic cord and 
reflect it from the cord. The spermatic cord covered by the 
infundibuliform fascia, which is prolonged from the margin of 
the abdominal inguinal ring, is now e.xposed. Pull the sperma- 
tic cord and divide the infundibuliform fascia around it by a 
circular incision at the pos|tion of the abdominal inguinal ring, 
fhe margins of the ring are thus artificially defined. The e.xtra 
peritoneal fatty tissue lying beneath the fascia transversalis 
and separating it from the peritoneum is now seen through the 
aMominal inguinal ring. Observe the inferior epiga.stric artery 
shining through the fascia transversalis. Its relation to the 
abdominal inguinal ring is important as it lies below and medial 
to thenngand passes obliquely upwards and medialwards towards 
the sheath of the rectus abdominis. 

The inguinal canal and its boundaries have been described 


VESSELS OF THE ABDOMINAL WALL 
m artenes of the abdominal wall should now be studied 

elevI^tV°T f through the tenth and 

el venth intercostal spaces and pass forwards between the inter- 
nal obhque and the transversus abdominis Thev nm ■ 

supenor and inferior epigastric arteries. 

The subcostal artery runs along the lower border of the last 
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rib and accompanks the last thoracic nerve. Piercing the 
posterior aponeurosis of the transversus it runs forward between 
this muscle and the internal oblique and anastomoses with the 
last intercostal, first lumbar and superior epigastric arteries. 

The lumbar arteries, usually four in number, continue their 
course in the abdominal wall by running forwards between the 
internal oblique and the transversus and anastomose with the 
intercostal arteries, the deep circumflex iliac artery and the 
inferior epigastric artery. 

Inferior epigastric artery (Deep epigastric artery). — Its terminal 
part has been seen inside the sheath of the rectus while the 
remaining portion will be revealed on dividing the fascia trans- 
versalis which covers it. It arises from the external iliac artery 
about one-fourth of an inch above the inguinal ligament. At 
first it passes medialwards, then upwards and medialwards along 
the medial side of the abdominal inguinal ring lying between 
the peritoneum and the fascia transversalis. Then it pierces 
the fascia transversalis, passes in front of the linea semicircularis 
to the interior of the sheath of the rectus. Inside the sheath, 
the artery ascends behind the rectus, supplies branches to it 
and anastomoso-i with the superior epigastric artery. As the 
artery passes to the rectus muscle it_^ forms the boundary of a 
triangular space called the recto-epigastric or Hesselback's tri- 
angle ; the other two sides of the triangle being formed by the 
lateral edge of the rectus and the inguinal ligament. The branches 
given off from the inferior epigastric artery are : — (i) the 
external spermatic artery (cremasteric artery) which supplies 
the cremaster muscle by entering its deep surface ; (2) the pubic 
artery which passes medialwards to the back part of the pubis 
and anastomoses with the pubic branch of the obturator artery ; 
(3) the muscular branches which supply the rectus by entering 
its deep surface ; (4) the cutaneous branches which pierce the 
rectus and the anterior wall of its sheath to supply the skin. 

The deep circumflex iliac artery arises from the external iliac 
artery opposite the origin of the inferior epigastric artery. It 
passes upwards and lateralwards behind the inguinal ligament 
between the peritoneum and the fascia transversalis. At the 
anterior superior iliac spine it pierces the fascia transversalis 
and passes backwards between it and the transversus along the 
iliac crest to its middle. It then pierces the transversus and 
terminates between it and the internal oblique. Near the 
anterior superior iliac spine it gives off vnascendingbranch, which 
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j^erces 'the fascia transversalis and the transversus abdominis 
and then ascends between the latter and the internal oblique. 

Th^ sitperiof epigastric artery is one of the terminal branches 
of the internal mammary artery. Near the posterior aspect 
of the seventh costal cartilage it enters the sheath of the rectus, 
supplies the muscle and anastomoses with the inferior epigastric 
artery. 

Diswction. Reflect the fascia transversalis by detaching it 
from the inguinal ligament and the iliac crest. Make a longitu- 
dinal incision on the infundibuUform fascia covering the sper- 
matic cord and reflect the fascia on either side. 

The extra-peritoneal fatty tissue which intervenes between 
the fascia transversalis and the peritoneum is now exposed. 
It is scanty on the antero-lateral wall of the abdomen and is found 
to be prolonged over the spermatic cord beneath the infundi- 
buliform fascia. 

SCROTUM, SPERMATIC CORD. TESTIS AND PENIS 

The dissection of the scrotum and the penis should be taken 
up next as they soon become too dry. 

The Scrotum is a cutaneous pouch containing the testes and 
the lower portions of the spermatic cords. The skin is of a dark 
colour and divided into two halves by a median raphe which 
is continued forwards to the under surface of the penis and also 
backwards along the middle line of the perineum to the anus. 

Dissection. Hook down the testis and reflect the skin by 
making a vertical incision from the region of the subcutaneous 
inguinal ring to the lower end of the scrotum. The superficial 
fascia consisting of two layers (which have become united into 
one layer in the scrotum) and containing nonstriped muscle-fibres 
is now exposed. It is called the dartos tunic. These two layers 
of superficial fascia are continuous with the similar layers found 
in the groin and the perineum. The dartos gives off a septum 
which divides the scrotal pouch into two cavities, one for each testis. 
It should be noticed that the testis and the spermatic cord within 
the scrotum are covered by (i) the external spermatic fascia, 
(2) the cremasteric fascia, and (3) the infundibuliform fascia. 
Reflect the external spermatic fascia by a longitudinal incision 
and note that it is continuous with the margin of the subcutane- 
ous inguinal ring. Divide the cremasteric fascia by a similar 
incision and trace its continuity through the subcutaneous 
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inguiiu4 .ring with the creroMter muscle in the ingnii^al xegion. 
Reflect the infundibuliform fascia. Its contiijoity with . the 
fascia transversalis at the margin of the abdominal inguinal 
ring has been already noted. Beneath this prcdongation of the 
infundibuliform fascia is a layer of connective tissue continuous 
with the extra-peritoneal fatty tissue. Next display the con- 
stituent parts of the spermatic cord ; separate them from one 
another by removing the areolar tissue and define the ductus 
deferens. . ..... 

The Spermatic Cord (Fig. to) extends from the abdominal 
inguinal ring to the posterior border of the testis. It lies obliquely 
in the inguinal canal, after its exit from which it descends 
vertically to the testis. Its coverings are derived from the strata 
in the abdominal wall and are prolonged into the wall of the 
scrotum. Its constituent parts are (i) the ductus deferens, 
(2) the testicular artery, (3) the artery to the ductus deferens, 
(4) the external spermatic artery, (5) the testicular veins, (6) 
the external spermatic nerve, (7) sympathetic nerve filaments 
and (8) lymphatic vessels. These structures are connected 
together by loose areolar tissue. 

The ductus deferens (vas deferens) is the excretory duct of 
the testis. It begins at the lower end of the testis and ascends 
behind the other constituents of the cord to the abdominal in- 
guinal ring, where it winds round toe inferior epigastric artery 
and passes into the pelvis. It can !be readily recognised by its 
hard cord-likc feel. The testicular artery (spermatic artery) is 
a branch of the abdominal aorta. It issues out of the abdominal 
cavity through the abdominal inguinal ring, passes through 
the inguinal canal in corapaiiy with the other constituents of 
the spermatic cord and proceeds to the testis and epididymis 
which it supplies. The artery to the ductus Ueferetts is a small 
artery which issues from the superior veacal branch of the hypo- 
gastric artery. It passes along toe surface of the ductus deferens. 
The external spermatic artery is a branch of the inferior epigastric 
artery. It supplies the cremaster and the coverings of the sper- 
matic cord. The testicular veins issue from the back part of 
the testis. As they pass up the cord they form a plexus, call^ 
the pampiniform plexus. From it two vans emerge and pass 
up the inguinal canal, which finally unite to form a single vein. 
This vein will be seen during the dissection of the abdominal 
cavity to open into the inferior vena cava on the ri^t side and 
into toe renal vein on toe left side. The external spermatic nerve 
$ 



u 


ABliOMBlt 


is a l»:anch of the genito-feraoral nerve. It has been seen to 
enter the deep surface erf the cremaster. The sympathetic nerve 
filaments accompany the testicular artery. The lymphatic vessels 
accompany the testicular veins and drain into the lateral 
aortic and preaortic groups of lumbar lymph glands. 

DiiNction. Divide the spermatic cord at the subcutaneous 
inguinal ring and remove the cord with half of the scrotum and 
the enclosed testis for further examination. It is better to con- 
duct this dissection under water after the cord and testis are 


Spermatic cord 



Tunica, vaginalis 
(parietal layer) 

Upper extremity 
of testis 
Appendix 
of testis 


Lateral surface 
of testis' 


Lower extremity of testis 


Epididymis {body) 
Appendix 
of epididymis 


/Medial sunace 
of testis 


Ant. border 
of testis 


Tunica vaginalis 


the tunica vaginalis 


8.— The testis and epidid 3 rmis. 
has been laid open. (Sobotta). 

be^nWn specimen should 

the cord filled with water. The coverings of 

to be fixetTwith divided by longitudinal incisions are 

to be fixed with pins as they are reflected on either side. Examine 
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the extent of the sac of the tunica vaginahs by making a small 
aperture into its anterior part and then inflating the sac. Lastly 
open the whole cavity of the tunica by a longitudinal incision 
over its anterior aspect. 

The Testis (Fig. 8) is a glandular body which developed pri- 
marily in the abdominal cavity but descended into the scrotum 
before birth. In its descent it carries with it a process of peri- 
toneum lining the abdominal cavity, called the processus vaginalis ; 
this remains as a shut sac covering the surface of the testis and 
reflected on to the scrotum, and is called the tunica vaginalis 
testis, but the upper portion, from the abdominal inguinal ring to 
near the testis, becomes obliterated and forms a fibrous cord. 
The tunica vaginahs consists of a parietal and a visceral portion. 
The parietal portion is loose, lines the scrotum, and is carried over 
the spermatic cord for about half an inch. It is continuous with 
the visceral layer along the posterior border of the testis. The 
visceral portion covers the body of the testis except at its posterior 
border. It also lines the surfaces of the epididymis which lies 
on the lateral side of the testis. A pouch of the visceral layer 

1. Tunica albuginea, 

2. Lobules of the testis. 

3. Septa between the lobules. 

4. Vasa recta. 

5. Rete testis. 

6. Mediaetinum testis. 

7. DiictuU efferentes. 

8. Head of epididymis. 

9. Body of epididymis. 

! 

10. Tail of epididymis. 

11. Ductus deferens. 

Fig. g. — ^Vertical section of the testis. 

is seen between the body of the testis and the epididymis, called 
the sinus of the epididymis (digital fossa). Ordinarily there is 
little fluid in the sac of the tunica vaginalis but if fluid accumulates 
the condition is called hydrocele. Each testis is an oval body 
presenting two surfaces, two borders and two extremities. Its 
surfaces are medial and lateral and are more or less flattened. 
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Its anterior border is convex. Its posterior border is flat and 
to it is attached the spermatic cord. The epididymis lies on the 
upper end and on the lateral part of the posterior border of 
the testis. The upper end of the testis in the living subject is 
inclined a little forwards and presents anteriorly a minute body 
called the appendix of the testis (hydatid of Morgagni) ; it is 
sessile and represents the remains of the Mullerian duct found 
in the foetus. The lower end of the testis is inclined a little 
backwards and descends slightly lower on the left side than on 
the right. 

The Epididymis (Fig. 8) extends in the form of anarch and is 
attached to the upper end and lateral part of the posterior border 
of the testis. It consists of three parts ; (i) the head or caput 
epididymis (globus major), which is the upper enlarged portion 
lying over the upper end of the testis and is connected with it 
by efferent ducts called the ductuli efferentes ; (2) the body of the 
epididymis, which is free and is separated from the body of the 
testis by a pouch of the tunica called the sinus epididymis ; (3) 
the tail of the epididymis (globus minor), which is its lower end 
and is attached to the posterior border of the testis by areolar 
tissue. The epididymis terminates in the ductus defenms which 
passes upwards along the posterior border of the testis medial 
to the hotly and head of the epididymis. A minute pcdunculatetl 
body is sometimes seen attached to the head of the epididymis. 
It is called the appendix of the epididymis and represents the 
remaijis of a detached efferent duct. 

Dissection. Observe the branches of the testicular vessels 
entering into and issuing from the posterior border of the testis. 
Peel off the visceral layer of the tunica vaginalis from the testis. 
Another fibrous covering is now seen underneath. This is the 
tunica albuginea. Within the tunica albuginea and lining the 
septa a thin vascular layer, thinner than the piamater of the 
brain, is seen ; in it the blood-ves els ramify prior to their 
distribution to the secreting tubes. Divide one testis into two 
halves by a longitudinal incision through the anterior and pos- 
terior borders and reflect the tunic backwards towards the 
posterior, border of the testis. Here the tunica albuginea sends 
forwards a vertical septum called the mediastinum testis (corpus 
Highmori). Divide the other testis with its tunics transversely 
at about its middle. The dense white tunica albuginea with 
mediastinum testis projecting forwards from the posterior 
border of the testis will be seen. By gently squeezing out the 
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glandular substance many septa will be found passmg from 
all sides of the mediastinum testis and dividing the glandular 
mass into a number of lobules. Inside these lobules the 
glandular mass under water can be drawn out by pins into 
fine thread like structures called iubuli seminiferi coniorii. 
These tubules after a convoluted course in each lobule pass 
towards the mediastinum testis and jon with each other to 
form about twenty or thirty straight tubules called the tubuli 
recti. These tubuli recti enter the mediastinum testis and 
form a network of anastomosing tubes called the rete testis. These 
again end in about twelve to twenty ducts called the ductuli 
efferentes which become convoluted and form conical masses 
called the lobules of the epididymis (coni vasculosi) — these 
lobules together constitute the head of the epididymis. The 
ductules then all open into a single tube, the duct of the epi- 
didymis, which becomes much coiled on itself and forms the 
body and tail of the epididymis. If the tunica vaginalis is 
removed from the body and tail of the epididymis and the 
fibrous tissue binding the coils is cleaned, a greater part of the 
duct may be uncoiled. 

The Penis (Figs. lo, ir) consists of an extrornit}^ or glans 
penis, a body, and a root. .\t the extremity the skin is doubled 
on itself and passes backwards to the base of the glans and is 
thence reflected on the surface of the glans to be continuous 
with the mucous membrane of the external urethral orifice. 
This loose fold of skin is called the prepuce. Below the urethral 
orifice a* triangular fold ]>asses to the prepuce. This is called the 
frenulum preputii. 

Dissection. Make a longitudinal incision along the middle 
line of the dorsum of the penis and reflect the skin on either side. 

The superficial fascia covering the penis consists of loose 
areolar tissue and like the tunica dartos of the scrotum it is devoid 
of fat. The superficial dorsal vein of the penis runs backwards in 
the superficial fascia along the median line and terminates in the 
superficial external pudendal vein. 

The suspensory ligament of the penis is a triangular band 
composed of fibrous and elastic tissue. It is attached by its 
apex to the front of the symphysis pubis. Its base, reaching 
the dorsum of the organ, splits into two lateral lamina which 
become blended with the deep fascia at the sides of the penis. 

The fundiform ligament of the penis begins from the linea 
alba and divides into two parts which pass one on either side 
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of the penis and unite below, blending with the septum of the 

scrotum. , , , 

The deep fascia of the penis covers the dorsal vessels and 

nerves of the organ and extends forwards up to the glans. It 
receives the aponeurotic insertions of the ischiocavernosus and 
the bulbo cavernosus. 

Dissection. Divide the deep fascia along the median line 
of the dorsum of the penis and reflect it on either side. The 
deep dorsal vein of the penis is seen in the middle line and on 
each side of the vein the dorsal artery and dorsal nerve of the 
penis are seen between the two lamin;e of the suspensory ligament. 
Trace tlie.se vessels and nerves on the dorsum of the penis. 

The deep dorsal vein of the penis is formed by minute veins 
from the glans . 1 1 pas.ses backwards in the groove along the middle 
line of the dorsum of the penis, and then between the two laminae 
of the suspensory ligament. Then it sends a communicating 
twig to the internal pudendal vein and enters the pelvis below 
the pubic arcuate ligament to join the pudendal venous plexus. 

The dorsal arteries of the penis are the terminal branches of 
the internal pudendal arteries. Tliey pass forwards between 
the two lamina- of the suspensory ligament to the glans on 
either side of the deep dorsal vein. 

The dorsal nerves of the penis are branches of the pudendal 
nerve. They pass forwards between the two lamina; of the 
suspensory ligament on the lateral sirh- of the dorsal arteries 
and terminate in the glans. 

The body of the penis (Fig. II) consists of three cylindrical 
masses, viz., the two corpora cavernosa penis which are placed 
side by side and arc situated dorsally, and the corpus cavernosum 
urethne whicli is .situated in the median longitudinal groove on 
the under surface of the two corpora. Traced behind the two 
corpora diverge and become the crura of the penis (p. 8). Traced 
in front each corpus presents a small dilatation, the bulh of the 
corpus cavernosum penis, just before it meets its fellow of the 
opposite side ; the corpus then continues its course with a uni- 
form diameter and ends in a blunt rounded extremity which 
receives the glans penis. The corpus cavernosum urethrae 
presents behind an enlargement called the bulb of the urethra 
which lies attached to the inferior fascia of the urogenital dia- 
phragm. Its anterior end presents a conical expansion called 
the glans penis ; the projecting margin of the base of the glans 
is called the corona glandis. It is traversed by the cavernous 
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portion of the urethra which is about six inches long and ter- 
minates at the external urethral orifice at the summit of the glans. 

The root the pehiil is formed by the two diverging crura 
of the penis and the urethral bulb. The crura have already 
been examined (p. 8). 

Structure of the corpus cavernosum penis and urethrcs.—T)^^ 
corpora cavernosa penis are enclosed by a strong fibrous capsule. 
From the inner surface of this capsule a vertical septum descends 
separating the two halves, and is called the septum of the penis. 
It is incomplete in its front part where it consists of vertical 
bands arranged like the teeth of a comb, and is called the septum 
pectiniforme. From the inner surface of the capsule and the 
septum processes or trabecula: pass to the erectile structure 
of the corpora cavernosa penis subdividing it into venous spaces. 
Incisions may be made into the corpora cavernosa penis to note 
their spongy structure. The fibrous capsule of the corpus caver- 
nosum urethra; is thinner and sends trabeculcc from its inner 
surface, which form meshes smaller than those of the corpora 
cavernosa penis. 


THE ABDOMINAL CAVITY 

Dissection. Remove the remains of the sheath of the rectus 
and the fascia transversalis. The peritoneum is now well expos- 
ed. The cavity of the abdomen is to be opened by a vertical 
cut through the peritoneum from the umbilicus to the xiphoid 
process a little to the k:ft of the middle line and by a transverse 
incision at the level of the umbiheus. Reflect the upper two 
flaps on the. costal arch. Ra'se the lower flap by holding it at 
the centre of its free margin. 

The elevations and depressions found on the posterior aspect 
of the anterior abdominal wall are now to be studied. The ele- 
vations caused by peritoneal folds are : — 

(i) The median umbilical, fold covers the middle umbilical 
ligament or the urachus and extends from the vertex of the 
bladder to the umbiheus. (2) The lateral umbilical folds cover 
the obliterated umbiheal arteries and extend from the umbilicus 
to the sides of the bladder one on each side of the medial umbili- 
cal fold . (3) The epigastric folds lie to the lateral side of the lateral 

umbilical folds. They cover the inferior epigastric arteries as 
they proceed towards the umbilicus. 

Three peritoneal fossce or shallow depressions are seen on either 
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side of the middle line bounded by these peritoneal folds. They 
lie close to the inguinal ligament. The medial one is called 
{a) the supravesical fossa and lies between the median and lateral 
umbilical folds. The intermediate one is (jeilled (6) the medial 
inguinal fossa and lies between the lateral umbilical fold and 
the epigastric fold. These two fossae are situated in the 
triangular space called Hesselbach’s triangle. The lateral fossa 
is called (c) the lateral inguinal fossa and is situated lateral to 
the epigastric fold and the inferior epigastric artery. 

Inguinal Hernia is that form of protrusion of a portion of 
intestine or a peritoneal fold or any other abdominal viscus 
which passes through the lower portion of the abdominal wall 
near the inguinal ligament. There are two chief varieties of 
inguinal hernia ; oblique or lateral and direct or medial. The 
depression in the lateral inguinal fossa corresponds to the abdo- 
minal inguinal ring and if any of the contents of the abdominal 
cavity protrudes through this lateral inguinal fossa it will push the 
peritoneal pouch in front of it and enter the inguinal canal through 
the abdominal ring. This variety of hernia is called oblique 
inguinal hernia. In traversing the inguinal canal to the scrotum 
the protrusion will have the following coverings from within 
outwards: (i) ptritoneum (the sac of the hernia) ; (2) extra- 
peritoneal fatty tis.sue ; (3) infundibuliform fascia ; (4) cremasteric- 
fascia ; (5) e.\ternal spermatic fascia ; (6) superrtcial fascia ; and 
(7) skin. If on the other liand a protrusion takes place medial 
to the epigastric artery either through the medial inguinal fossa 
or through tlie supravesical fossa the hernia is called direct in- 
guinal hernia. This protrusion does not enter the inguinal canal 
through the abdominal inguinal ring and hence does not get the 
infundibuliform fascia as its covering. If the hernia occurs 
through the medial inguinal fossa the coverings of such a hernia 
will be the same as in the case of oblique inguinal hernia except 
that the infundibuliform fascia is replaced by fascia transver- 
saUs. If the hernia occurs through the supravesical fossa the 
coverings from within outwards will be : (i) peritoneum (the 
sac of the hernia) ; (2) extra-peritoneal fatty tissue ; (3) fascia 
transvorsalis ; (4) inguinal aponeurotic falx ; (5) external spermatic 
fascia ; (6) superficial fascia ; and (7) skin. 

Dissection. Divide the lower flap of the peritoneum by a 
vertical incision from the umbilicus to the symphysis pubis and 
reflect the flaps on either side. The contents of the abdomen 
are now exposed. 
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Saperflcial View of the OontMits. — Without disturbing the 
parts the student can see the margin of the liver bfelow the costal 
arch, the gall-bladder (if it is not empty or collapsed), a portion 
of the stomach, tl^&' great omentum covering the coils of the 
small intestine, the urinary bladder (behind the symphysis pubis) 
if distended, and the uterus if pregnant. It happens sometimes 
that the great omentum is short or drawn up or turned to one 
side. In that case the coils of the small intestine, the cajcum 
in the right iliac fossa and the descending colon in the left iliac 
fossa wiU also be seen. 



Fig. 12. — Position of the viscera as seen after the , removal 
of the anterior abdominal wall. 


A. Right lobe of the hver. 

B. Left lobe of the liver, 

C. Stomach. 

D. Transverse colon. 

E. Coils of the small intestine. 
P. Caecum. 

G. Ascending colon. 

H. Bladder. 

I. Gall-bladder, 


1. Costal arch. ■ 

2. Xiphoid process. 

3. Appendices cpiplbicse. 

4. Falciform ligament of the liver. 

5. Inferior epigastric artery, 
o. Urachus. 

7. Obliterated umbilical artery. 


Size, Form, Boundaries, and Subdivisions. — The abdbminal 
cavity is the largest in the body. It is ovoid in form, measuring 
more in the vertical direction than in the transverse and is much 
wider above than below. Superiorly it is limited by the dia- 
6 
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phtagm which forms its roof and extends into the thoracic cavity 
reaching as far as the fifth rib in the mammary line. Inferiorly 
its floor is formed by the levatores ani and the coccygei which 
form the diaphragm of the pelvis. Anteriorly and laterally it 
is limited by the abdominal wall which is partly osseous and 
partly muscular ; while posteriorly is placed the corresponding 
portion of the vertebral column with the muscles attached to 
it. The abdominal cavity is artificially subdivided into the 
abdomen proper and pelvis minor. An imaginary plane which 
corresponds to the superior aperture of the lesser pelvis separates 
these two parts. The abdomen proper contains nearly the whole 
of the alimentary tube and its appendages together with the 
spleen, the kidneys and suprarenal glands. The pelvis minor 
contains chiefly the generative and the urinary organs. 

Begions <rf the Abdomen. — In order to facilitate the description 
of the situation of the viscera, it is customary with anatomists 
to divide the abdominal cavity into nine regions by four planes — 
two passing vertically and two transversally. The two vertical 
planes are drawn from a point midway between the symphysis 
pubis and the anterior superior ihac spine vertically upwards. 
Of the two transverse planes the upper one passes midway be- 
tween the jugular notch and the symphysis pubis and is called 
the transpyloric plane. The lower one passes close to the prominent 
tubercles on the outer lips of the iliac crest and is called the trans- 
tubercular plane ; it lies midway between the transpyloric plane 
and the symphysis pubis. The transpyloric plane is so called 
because it traverses the pyloric end of the stomach. It also 
passes through the tips of the ninth costal cartilages. The upper 
three regions thus demarcated are called the right hypochondriac, 
the epigastric (in the middle), and the left hypochondriac. The 
middle three regions arc called the right lumbar, the umbilical 
(in the middle), and the left lumbar. The lower three regions 
are called the right iliac, the hypogastric (in the middle), and the 
left iliac. The viscera contained in these regions can not all be 
seen now. 

DiiectioiU. The student should now identify and study the 
situation and relations of the abdominal contents as revealed 
after the removal of the anterior abdominal wall. For the pre- 
sent dissection with scalpel is not necessary ; the forceps or even 
both hands when required should be used for the purpose. Raise 
the anterior margin of the liver and fix it to the costal arch 
with chain-hooks to examine the stomach. 
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The Stomach {Fig. 13) is the most dilated portion of the. 
alimentary canal. It is situated in the left hypochondriac and 
epigastric regions. When empty (the condition in which it is 
generally seen in the dissecting room), its walls are in contact 
with each other. When distended it is more or less pear-shaped. 
Its upper end or fundus constitutes the base of the viscus ; it 
is large and rounded. Its lower end is formed by the pylorus 
which constitutes its apex. The oesophagus opens into the 
viscus a little below and to the right of the highest point of the 
organ. This opening is known as the cesophagea or cardiac 
orifice of the stomach and is situated at the level of the tenth 
thoracic vertebra and to the left of the middle line. The antero~ 
superior surface of the stomach is in contact above and to the 
left with the diaphragm, above and to the right with the liver, 
and between these with the anterior abdominal wall. Its postero- 
inferior surface lies upon (as will be seen afterwards) a certain 
number of structures which form a shallow sloping bed, called 
the stomach-bed. These structures are : — the diaphragm, the 
gastric surface of the spleen, the left suprarenal gland, the upper 
part of the left kidney, the anterior surface of the pancreas, the 
transverse colon, and the transverse mesocolon. The concave 
border of the stomach extending between the cardiac and pyloric 
orifices and lying to the right of the oesophagus is called the 
lesser curvature. It is connected with the lower and posterior 
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Fig. 13, — The stomach (After Buchanan). 
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aurfaces of the liVer by a double fold of peritoneum, called 
Iflie lesser omentum or gastro-hepatic ligament. The convex border 



Fig. 14.'- Radiograph of a normal stomach in the vertical 
position. (From A. F. Hertz). 

of the stomach is very long and is called the greater curvature ; 
it begins from the cardiac orifice and runs upwards and 
backwards and to the left ; it then proceeds downwards and 
forwards and to the left ; finally it turns to the right to end in the 
pylorus with its convexity directed downwards. Near the 
oesophagus the greater curvature is connected to the diaphragm 
by the gastrophrenic ligament ; its descending part is connected 
with the spleen by the gastrodienal hgament ; and its lower 
part is connected with the transverse colon by a double fold 
of peritoneum called the greater omentum or gastro-colic ligament. 
The stomach presents at its termination a circular constriction 
on the surface, the duodeno-pyloric constriction, which indicates 
tte position of the pyloric orifice by which the stomach opens 
into the duodenum. This orifice is situated at the level of the 
upper border of the first lumbar vertebra and to the right of 
the middle line. 

The student should distinctly understand that the description 
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of the stomach given above is what is seen in the dissecting room 
but the form and position of the stomach vary with the posture 
and the amount of its contents. By means of X-Rays this sub- 
ject has been studied in the living person after the administration 
of a meal containing bismuth. Radiographs of stomachs are 
depicted in Figs. 14, 15. 



Fig. 15. — Radiograph of a normal stomach in the horizontal 
position. (From A. F. Hertz.) 

The Small Intestine begins at the duodeno-pyloric constric- 
tion and ends at tlic colic valve where the large intestine begins ; 
it is divided into three portions ; the duodenum, the jejunum, 
and the ileum. 

Directions. To di.splay the duodenum (i) the liver is to 
be raised ; (2) the great omentum with the attached transverse 
colon is to be turned up over the costal arch ; (3) the coils of 
the small intestine are to be drawn to the right. 

The Duodenum is the first part of the small intestine. It 
is so called on account of its length being about the breadth of 
twelve fingers. It begins at the duodeno-pyloric constriction 
and passes upwards and backwards to the gall-bladder. From 
here it descends and is concealed by the transverse colon beliind 
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which it passes. Then it crosses the vertebral column from the 
light to the left and terminates on the left side of the body of 
the second lumbar vertebra in the jejunum. Since the greater 
part of it is deeply situated its relations will be studied at a later 
stage of the dissection. 

The Jejunom and the Heuiii form the coils of the small in- 
testine. They lie in the umbilical, hypogastric, and the right 
and left iliac regions. To see the commencement of the jejunum 
the directions given for displaying the duodenum should be 
followed. The upper two-fifths of the coils of the small intestine 
constitute the jejunum and the lower three-fifths, the ileum. 
There is however no sharp hue of demarcation between these 
two portions of the small intestine showing the termination of 
the one or the beginning of the other. The jejunum begins 
at the termination of the duodenum on the left side of the second 
lumbar vertebra in a flexure called the duodeno-jejunal flexure. 
The jejunum and the ileum are connected to the posterior ab- 
dominal wall by a broad double fold of peritoneum called 
the mesentery or the mesentery proper. The termination of the 
ileum into the caecum is seen in the right iliac fos.sa by turning 
over the small intestine to the left side. 

The Large Intestine begins at the termination of tlu- ileum 
in the right iliac fossa and ends in the anus. It ts distinguished 
from the small intestim; by (i) its greater cahbre, (2) its sacculated 
appearance, (.}) its more fixed jwsition, (4) its poss(‘s.sing small 
processes of peritoneum rontaiuing fat. called the appendices 
epiploicw, and (5) the presence of three longitudinal bands, called 
tenia coh, seen on the surface of the coils. It is subdivided into 
the CcBcum, the ascending colon, the transverse colon, tire des- 
cending colon, the sigmoid colon, the rectum and the anal 
canal. 

The Caecum is the dilated pouch at the commencement of 
the large intestine. It lies in the right ihac fossa and is usually 
not completely covered by peritoneum. It is usually clothed 
by the membrane anteriorly and on the sides, its posterior aspect 
being bare and connected by loose areolar tissue with the fascia 
ihaca. In some cases (about fourteen per cent, of the Hindus, 
vide Journal of Anatomy, vol. LlII, parts 11 and III, 1919) 
it is completely clothed by peritoneum and connected with the 
iliac fossa by a loose fold of peritoneum caUed the mesoccecum. 
Connected with its medial and back part is a worm-like tube 
caUed the vermiform process or appendix. It is about three 
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inches in length with a diameter equal to that of a goose quill. 
It is traversed throughout its whole length by a canal which 
opens into the cascum. It is completely covered by peritoneum 
and kept in situ by a small peritoneal fold called the mesentery 
of the vermiform process. The vermiform process is usually 
directed upwards and medialwards but it may occupy any possible 
position consistent with its mobility. The site of the appendix 
where it joins the cjecum is indicated on the surface of the body 
by a point which lies one inch below the mid-point of a line 
drawn from the anterior superior iliac spine to the umbilicus. 

The. Asoending Colon commences in the right ihac fossa from 
the caecum and passes upwards through the right lumbar region 
to the under surface of the liver. Here the gut bends and turns 
to the left forming the right flexure of the colon (Hepatic flexure). 
In front of it are the coils of the ileum and the abdominal wall. 
It is usually covered in front and at the sides by peritoneum and 
its posterior aspect is usually bare and rests on the fascia cover- 
ing the iliacus and the quadratus lumborum muscle and the right 
kidney, being connected with them by a loose areolar tissue. 
In certain cases (seventeen per cent, in Hindus, vide Journal 
of Anatomy, vol. LIII, parts 11 & III, IQIQ) the ascending 
colon is completely covered by peritoneum forming a loose 
fold behind it called the ascending mesocolon. 

The Transverse Colon extends from the right colic flexure 
transversely to the left and terminates below the spleen in a 
bend called the left flexure of the colon (Splenic flexure). In its 
course to the left it describes a curve with its convexity directed 
downwards and forwards. It is connected with the posterior 
abdominal wall by a long double fold of peritoneum called 
the transverse mesocolon. The transverse colon is in relation 
above with the liver, gall-bladder, stomach and spleen ; below, 
with the small intestine ; in front, wdth the anterior layers of 
the greater omentum ; behind, with the duodenum, pancreas 
and small intestine. The left colic flexure is attached to the 
diaphragm by a fold of peritoneum called the phrenico-colic 
ligament. 

The Descending Colon extends from the left colic flexure 
downwards to the brim of the lesser pelvis where it becomes the 
pelvic colon. It lies in the left h 5 q}ochondriac, left lumbar and 
left iliac regions. In its course it lies over the left kidney. It 
is usually covered in front and at the sides by peritoneum. But 
in some cases (twenty five per cent, in Hindus) it is completely 
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ihvested by peritoneum which forms a loose fold behind called 
the descending mesocolon. Thus a descending mesocolon is more 
frequent than a mesocaecum or ascending mesocolon. The 
term iliac colon is sometimes used to denote that portion of the 
descending colon which extends from the iliac crest to the brim 
of the lesser pelvis. 

The Sigmoid Colon also known as the pelvic colon hangs 
like a loop in the pelvic cavity and to display it the coils of small 
instine should be drawn out of the lesser pelvis. The first 
part of the loop usually crosses the pelvic cavity between the 
bladder and the rectum in males or between the uterus and rectum 
in females towards the right pelvic wall. Thence the second 
part of the loop arches backwards and to the left to reach the 
middle line opposite the third piece of the sacrum where it ends 
in the rectum. It is entirely covered by peritoneum which 
forms a loose fold behind called the sigmoid mesocolon. 

The Rectum begins opposite the third piece of the sacrum 
and terminates in the anal canal. Only its upper part can be 
seen now. The reetum and the anal canal will be studied during 
the dissection of ihe ])elvis. 

The Liver (Tig. 27) oeeupies the right hypoeliondriac, tlie 
epigastiic and a part of the left hyiioi'lioiidriae regions. The 
whole organ can not be studied until it is removed from the 
abdominal cavity. Under pnsent conditions only such parts 
and connections are to be studied as arc possible with the organ 
in situ. The .•superior snrfcne of the liver i.s in n-lation with the 
Undei surface of t''e diiqiliragm Push Ihe fingers between the 
superior surfaci' of the liver and the diaphragm to examine the 
superior layer of the peritoneal fold, the coronarv ligament, which 
proceeds from the liver at the junction of the .superior and poste- 
rior surfaces to the diaiihragm. Examine also the right and left 
triangular ligament which also (’tmiiecl tJie. organ to the diaphragm 
at the right and left extremities respectively of the coronary 
ligament, fhe <iriterior suifaee i.s most seen now and is triangular 
in shape ; it consists of portions of the right and left lobes ; its 
right and left portions are in contact with the diaphragm and 
its central part is in relation with the anterior abdominal wall 
over the subcostal angle. To the superior and anterior surfaces 
is attached a triangular fold of peritoneum called the falciform 
ligament along the base of which runs a rounded cord, called the 
roimd ligament or ligamcntiim teres, towards the umbilicus. The 
inferior or visceral surface of the liver is in contact with the 
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right kidney, the right flexure of the colon, the lesser omentuni, 
the pyloric end of the stomach and the commencement of the 
duodenum. The lesser omentum will be seen passing froih 
the inferior surface of the liver to the lesser curvature of the 
stomach. The posterior surface of the liver is in relatidn wilh 
the diaphragm and cannot be examined at present. The anterior 
margin of the liver is sharp and presents two notches,' osne is placed 
opposite the attachment of the falciform ligament and the other 
is for the fundus of the gall-bladder opposite the cartilage of 
the ninth rib. ■ 

The Spleen (Fig. 28) cannot be seen in the normal condition 
with the parts undisturbed. But if the stomach be drawn to 
the right and the hand passed into the left hypochondriac region, 
the organ will be discovered lying obliquely in the abdominal 
cavity. It lies in the left hypochondriac and epigastric regions; 
In the present stage of dissection its four surfaces can be felt 
by passing the hand ; the diaphragmatic surface hes in contact 
with the diaphragm ; the gastric, with the postero-inferior wall 
of the stomach ; the renal, with the upper part of the anterior 
surface of the left kidney ; the colic, with the left flexure of the 
colon. It is connected with the stomach by a double fold 
of peritoneum called the gastro-lienal ligament, and with the 
left kidney, by a similar fold called the phrenico-lienal ligamenL 
Examine . also the lower end of the spleen, supported by the 
phrenico-colic ligament. 

The Kidneys and Pancreas are deeply situated and hence 
their position and relations will be better studied when the 
superficial viscera have been removed. 

The Uterus in the female subject is seen lying between the 
bladder in front and the rectum behind. It is connected oh 
each side with the lateral pelvic wall by a double fold of 
peritoneum called the lateral ligament of the uterus or the ftroaii 
ligament. 

The Peritonenm (Figs. 16, 17) is a serous membrane which 
lines the inner surface of the walls of the abdominal and pelvic 
cavities and is reflected upon alt the viscera contained in these 
cavities, providing partial or complete coverings to them. The 
portion reflected upon the viscera is termed the mscerafjs^fea. 
and that which lines the inner surface of the 'abdomiiial and 
pelvic parietes-is' called the parietal la^er . As the membrane 
passes from the abdominal wall to the viscera or from viscus 
to another, it forms folds to which different ,names^''liave been 
7 
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^ven. Further, the visceral and the parietal layers of peritoneum 
are in contact and there is little fluid in the space between them ; 
if however fluid collects in this potential space which is called 
the peritoneal cavity, the condition is called a^ites. It may 
seem difficult to understand the reflections of the peritoneum, 
since unlike other serous membranes e.g., the pleura or the 
pericardium, it invests partially or completely a large number 
of viscera of different shapes and sizes. In order to get an idea 
of the reflections of the peritoneum the student should remember 
that wherever it is traced it is one and the same membrane and 
that after it has invested the viscera and parietes it forms by 
itself a closed sac. The fact that in the female the peritoneal 
cavity communicates with the uterine cavity through the uterine 
tube and is not thus absolutely a closed sac may for the present 
be disregarded by the student. He should distinctly understand 
that on opening the abdominal cavity, each and every viscus 
that is seen in this cavity is completely outside the cavity of 
this peritoneal sac. What has happened is that the wall of the 
sac has only been pushed from outside by the abdominal viscera. 
Some viscera, e.g., the kidneys and bladder have not pushed the 
wall of the sac much and hence only one of their surfaces is in 
contact with the membrane ; the remaining surfaces have been 
left bare or uncovered by peritoneum. Some other viscera, 
e.g., the coils of the jejunum and the ileum have pushed the wall 
of the sac to a considerable extent so that they have become 
surrounded almost on all sides by the membrane which leaves 
a loose double fold of it fixing them to the parietes. But 
these coils of the small intestine are still outside the cavity of the 
sac. The ascending and descending colon on the other hand 
have pushed the peritoneum from outside to such an extent 
as to get a covering on their anterior and lateral surfaces leaving 
their posterior surfaces usually bare and in' contact with the 
abdominal parietes. Hence on opening the peritoneal cavity 
from the front the interior is not found to be even but marked 
by irregularities caused by the variously projecting viscera over 
which the wall of the sac has been moulded. 

Let us follow the peritoneum in the vertical direction. The ' 
dissector has seen the lesser curvature of the stomach. Here 
two layers of peritoneum are found to meet after covering the 
surfaces of the stomach. These are continued in apposition to 
the under surface of the fiver constituting the hepato-gastric 
ligament. At the porta of the fiver the two layers separate— 
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an anterior and a posterior. The anterior layer pasSSS forwards 
over the under surface of the liver, lines its anterior ajtd superior 



Fig, i6. — Diagram to illustrate the peritoneum as seen 
in a vertical section. 


A. 

Bladder. 

I. 

Aorta. 

B. 

Vagina. 

• 2. 

Arrow indicating the continuation 

C. 

Uterus. 


of the greater with the lesser sac. 

D. 

Rectum, 

3- 

Hepatic artery. 

E. 

Transverse colon. 


Gmental bursa. 

F. 

Pancreas. 

5- 

Transverse mesocolon. 

G. 

Duodenum. 

6. 

Mesentery proper. 

H. 

Small intestine. 

7- 

Great omentum. 

I. 

Stomach. 

S. 

Diaphragm. 

T. 

Liver. 

9. 

Anterior abdominal wall. 

fc. 

L. 

Recto-uterine excavation. 
Vesico-uterine excavation. 

lO. 

Symphysis pubis. 


surfaces and is then reflected upon the diaphragm and becomes 
continuous with the peritoneum lining the anterior abdominal 
wall. After lining the whole of the inner surface of the anterior 
abdominal wall it is reflected on to the bladder and covers it 
partially. From the bladder it is then reflected on the anterior 
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surface of the rectum in the male forming a pouch between the 
bladder and the rectum called the recto-vesica l excavatiofL- In 
the female, it is reflected from the bladder to tKe anterior surface 
of the uterus, forming a pouch, called the vesico-uterine excava- 
tion. Having covered the posterior surface of the uterus and 
the upper part of the posterior wall of the vagina it is reflected 
on to the anterior surface of the rectum forming a deep pouch, 
called the recto-uterine excavation (pouch of Douglas). Having 
observed how it covers the front and sides of the upper part of 
the rectum and completely invests the sigmoid colon forming a 
loose fold behind it, the sigmoid mesocolon, follow it upwards 
as it lines the posterior abdominal wall and covers the superior 
mesenteric vessels posteriorly forming the posterior layer of 
the mesentery. Then it encircles the small intestine and covers 
the superior mesenteric vessels anteriorly, forming the anterior 
layer of the mesentery. It then covers the inferior surface of 
the pancreas and at the anterior border of the gland is reflected 
downwards forming the inferior layer of the transverse meso- 
colon. It covers the posterior and inferior surfaces of the trans- 
verse colon and from its inferior surface is reflected downwards 
as the most posterior layer of the free fold called the greater 
omentum. At the free border of the greater omentum it is folded 
on itself forming the most anterior layer of the greater omentum. 
On reaching the greater curvature of the stomach it invests its 
antero-superior surface and reaches the lesser curvature to 
become continuous with the anterior layer of the lesser omentum, 
from where w'e started tracing. The posterior layer of the lesser 
omentum passes backwards from the porta of the liver, covers 
the caudate lobe and caudate process of the liver and is reflected 
on to the under surface of the diaphragm. Traced downwards 
it covers the anterior surface of the pancreas and from its anterior 
border is prolonged as the anterior layer of the transverse meso- 
colon. Then it rovers the anterior and inferior surfaces of the 
transverse colon and is continued downwards as far as the free 
border of the greater omentum forming the posterior boundary 
of the lesser sac. Then it is folded on itself and passes upwards 
as the posterior layer of the descending part of the greater omen- 
tum aud forms the anterior boundary of the omental bursa. 
Then it reaches the greater curvature of thc*storaach, covers its 
postero-inferior surface and is prolonged from the lesser curva- 
ture as the posterior layer of the lesser omentum from where 
we- Started tracing. 
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If Fig. i6 is looked into, it will be seen that the peritoneal 
cavity is divided into two sacs which communicate with each 
other behind the right margin of the lesser omentum through 
a channel called the epiploic foramen (foramen of Winslow). 
The greater sac is placed in front and the lesser sac, called the 
omental bursa, is placed behind it. Pass your finger behind the 
right free margin of the lesser omentum into the epiploic foramen 
and the following boundaries will be felt ; in front, the free margin 
of the lesser omentum enclosing between its two layers the portal- 
vein, the hepatic artery and the bile duct ; behind, the inferior 
vena cava covered by peritoneum ; above, the caudate process 
of the liver ; and below, the commencement of the duodenum 
and the hepatic artery before it ascends through the layers of the 
lessor' omentum. 



Fig. 17. — Transverse section of abdomen at the level 
of the epiploic foramen. 


A. stomach. 

B. Spleen. 

C. Right kidney. 

D. Epiploic foramen. 

E. Parietal peritoneum. 

F. Hepato-gastric ligament. 

G. Ligamentum teres. 

H. Twelfth thoracic vertebra. 


1. Aorta. 

2. Hepatic artery. 

3. Bile duct. 

4. Portal vein. 

5. Inferior vena cava. 


If the peritoneum is traced transversely (Fig. 17) at the level 
of the epiploic foramen the continuity of the two sacs will be seen. 
Beginning at the anterior abdominal wall the peritoneum will 
be found to cover the obliterated umbilical vein in the middle 
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line forming the falciform ligament. Traced to the left it is 
r^ected from the lateral waU of the abdomen on to the anterior 
surface of the left kidney. Covering the lateral part of the anterior 
surface of the kidney it is reflected on to the hilum of the spleen 
forming the posterior layer of the phrenico-lienal ligament (lieno- 
renal Ugament). Then it covers successively the renal, dia- 
phragmatic and gastric surfaces of the spleen reaching 
the anterior aspect of its hilum. Thence it passes to the left 
part of the greater curvature of the stomach forming the anterior 
layer of the gastro-lienal ligament. Here it covers the antero- 
superior surface of the stomach and the beginning of the duo- 
denum and is prolonged upwards from the lesser curvature of 
the stomach as the anterior layer of the lesser omentum. Traced 
to the right the peritoneum winds round the free margin of the 
lesser omentum forming the anterior boundary of the epiploic 
foramen. Traced again to the left it forms the anterior wall of 
the omental bursa. Tear through the front two layers of the 
greater omentum below the greater curvature of the stomach 
and introduce the hand into the omental bursa behind the 
stomach. The peritoneum forming the anterior wall of the 
omental bursa passes to the left covering the postero-inferior 
surface of the stomach and passes to the hilum of the spleen 
as the posterior layer of the gastro-lienal ligament. Thence 
it passes to the medial aspect of the anterior surface of the left 
kidney as the anterior layer of the phrenico-lienal ligament. It 
then passes to the right across the posterior abdominal wall 
covering the aorta, the inferior vena cava, the right suprarenal 
gland and kidney. From here it is reflected on to the anterior 
abdominal wall from where we started tracing. Thus it will 
be seen that when the peritoneal cavity is opened through the 
anterior abdominal wall it is the greater sac that is exposed to 
view ; the lesser sac or the omental bursa being concealed from 
view behind a vertical partition formed from above downwards 
by (i) the two layers of the lesser omentum, (2) the stomach 
3.nd (3) the two anterior layers of the greater omentum. As 
the vertical partition extends from left to right it is incomplete 
at its right margin where the lesser sac can be explored by raising 
the free margin of the lesser omentum and pushing the finger 
through the epiploic foramen lying behind it. The omental 
bursa is thus a part or diverticulum of the greater sac and remains 
concealed behind the vertical partition already mentioned. 

In tbe lower abdomen the arrangement of the peritoneum 
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presents a simpler condition if traced transversely. Starting 
from the linea alba and proceeding to the right the membrane 
lines the inner surface of the anterior and lateral abdominal 
wall, and on the posterior wall covers the ascending colon an- 
teriorly and at the sides. Then it passes towards the vertebral 
column and covers the superior mesenteric vessels on their right 
side. Encircling the small intestine it is reflected on the left 
side of the superior mesenteric vessels thus completing the 
mesentery. Traced further to the left it covers the front and 
sides of the descending colon and is then reflected on to the lateral 
and anterior abdominal wall back to the linea alba from where 
we started tracing. 

Omental Bursa (Lesser Sac) (Fig. i6). — The student has exa- 
mined the anterior wall of the omental bursa. He has explored 
the bursa by passing his finger through the epiploic foramen 
and by tearing through the two anterior layers of the greater 
omentum and has felt most of the structures forming its pos- 
terior wall. He is now in a position to follow the boundaries 
of the bursa. It is bounded in front by the caudate lobe of the 
liver, the lesser omentum, the stomach, and the two anterior 
layers of the greater omentum. Beliind it is bounded from below 
upwards by the two posterior layers of the greater omentum, the 
transverse colon, the ascending layer of transverse mesocolon, 
the anterior surface of pancreas, the left suprarenal gland, the left 
kidney, the diaphragm, the aorta and the inferior vena cava. 
On the left side the sac extends to the hilum of the spleen and 
on the right side it communicates with the greater sac through 
the epiploic foramen. 

Subdivisions of the Omental Bursa. — The omental bursa is 
subdivided into a vestibule and three recesses, superior, middle 
and inferior. The vestibule of the omental bursa is the narrow 
passage leading from the epiploic foramen to the left. It is bound- 
ed above by the caudate process of the liver, below by the head 
of the pancreas and the superior portion of the duodenum, and 
in front by the hepato-duodenal ligament enclosing the hepatic 
artery, bile duct and portal vein. A pouch of the omental bursa, 
called thft’ superior recess, passes upwards from the vestibule 
between the caudate lobe of the liver in front and the aorta and 
crura of the diaphragm behind. The middle recess lies behind 
the lesser omentum. The vestibule and the superior and middle 
recesses together form the bursa omenti minoris. The inferior 
recess or the bursa omenti majoris lies behind the stomach and 
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extends downwards to the lower limit of the omental bursa. 
When the anterior wall of the omental bursa will be completely 
Removed later on, the gastropancreatic folds producing constric- 
tion of the bursa will be noticed. 

In tracing the peritoneum through its many reflections the 
dissector has noticed certain terms applied to designate its several 
folds. These folds are classified as (i) omenta, (2) mesenteries, 
and (3) ligaments. The folds which unite the stomach with 
other viscera are called omenta viz , the, lesser omentum and the 
greater omentum. The folds which unite portions of the intes- 
tine with the abdominal wall are called mesenteries. These 
are : the mesentery, the mesentery of the vermiform process 
the transverse mesocolon, and the sigmoid mesocolon, and some- 
times an ascending and a descending mesocolon. Other peri- 
toneal folds which connect one viscus with another are called 
ligaments, which term is thus very broadly used. 

The lesser omentum is a double fold of peritoneum 
which extends from the lesser curvature of the stomach and 
the first part of the duodenum to the porta of the liver The 
portion of it between the liver and the stomach is called the 
hepato-gastric ligament ; and the portion lying between the liver 
and the duodenum is called the hepato-duodenal ligament. 
Between the two layers of the lesser omentum near the right 
free margin will be seen the bile duct, the hepatic artery and the 
portal vein. 

The greater omentum is the largest fold of peritoneum and 
consists of four layers. The two layers which leave the greater 
curvature of the stomach and the first part of the duodenum 
descend for a considerable distance in front of the small intestine 
and then ascend folding on themselves to the under surface of 
the transverse colon where they split to enclose that portion of 
the gut. These four layers cannot be demonstrated as separate 
layers in the adult. lo the left it is continuous with the gastro- 
lienal ligament. 

The mesentery (mesentery proper) is the double fold of 
peritoneum which connects the jejunum and ileum to the posterior 
abdominal wall. Its posterior border or root is attached along 
a Une extending from the left side of the second lumbar vertebra 
(the commencement of the jejunum) to the right iliac fossa 
(the termination of the ileum) and is narrow being about six 
inches long. The anterior border is very broad, about twenty 
feet in length and encloses the small intestine. Between its 
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two layers are contained the superior mesenteric vessels and 
plexus of nerves, the lymphatic vessels and mesenteric lymph 
glands. The transverse mesocolon is the broad transverse fold 
of peritoneum connecting the transverse colon to the posterior 
abdominal wall along the anterior border of the pancreais. It 
does not extend along the whole length of the transverse colon 
but ceases near a point corresponding to the right of the head 
of the pancreas. It contains between its layers vessels nerves and 
lymphatics of the transverse colon. The sigmoid mesocolon is a 
V-shaped fold with its apex near the bifurcation of the left 
common iliac artery. Between its two layers are seen the 
sigmoid and superior hemorrhoidal vessels. 

The ligaments formed by peritoneal folds will be examined 
when the viscera are studied in detail. 

Certain -peritoneal fosses or pouches are now to be examined. 

(1) The duodenal fosses are five in number, (a) The inferior 
duodenal fossa is present in about seventy five per cent, of subjects. 
It is situated opposite the third lumbar vertebra to the left of the 
ascending portion of the duodenum. It has its orifice looking 
upwards, [b) The superior duodenal fossa is present in about 
fifty per cent, of subjects. It is situated opposite the second 
lumbar vertebra to the left of the ascending part of the duodenum. 
Its orifice looks downwards, (c) The duodeno-jejunal or meso-< 
colic fossa is present in about fifteen to twenty per cent, of subjects. 
It is situated above the duodeno-jejunal flexure between the 
aorta and the left kidney and its orifice is directed forwards. 
(d) The paraduodenal fossa is situated a short distance to the left 
of the ascending portion of the duodenum under cover of a free 
fold of peritoneum containing the ascending branch of the left 
colic artery and the inferior mesenteric vein. Its orifice is directed 
towards the right, (e) The retro-duodenal fossa is sometimes 
met with ; it extends upwards between the abdominal aorta and 
the ascending portion of duodenum. Its orifice looks downwards. 

(2) The cescal fosses are three in number, (a) The superior ileo- 
cescal fossa is situated above the ileo-colic junction and is formed 
by a fold of peritoneum covering the ileo-colic artery which 
supplies the junction, (b) The inferior ileo-cescal fossa is situated 
below the ileo-csecal junction. It lies in front of the mesentery 
of the vermiform process and behind the terminal part of the 
ileum, (c) The cescal fossa lies behind the caecum and is seen by 
raising the gut. (3) The intersigmoid fossa is situated to the left 
of the sigmoid colon on the external iliac vessels. It is present 
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in the fcetus and infancy but disappears with advance of age. 
(4) The recto-vesical, the recto-uterine and the vesico-uterme fossa 
or excavations have been already referred to. 

Dissection. Raise the greater omentum and transverse colon 
and throw them over the thoracic wall. Draw the small intestine 
downwards and to the left and spread them out in a fan-like 
manner. The anterior layer of the mesentery is then to be 
removed. This removal should be commenced at the jejunum 
and continued till the end of the ileum is reached. Remove also 
the inferior layer of the transverse mesocolon as also the perito- 
neum directed towards the caecum and the ascending colon over 
the posterior abdominal wall. The superior mesenteric artery 
and its branches will now be seen. 

The Superior Mesenteric Artery (Fig. 18) supplies the whole 
of the small intestine, the caecum, the ascending colon and 
the right half of the transverse colon. It arises from the ab- 
dominal aorta behind the pancreas. Then it crosses the lower 
part of the head of the pancreas and the horizontal part of the 
duodenum and descends between the two layers of the mesentery 
proper till it reaches the right iliac fossa Here it anastomoses 
with one of its branches, the ileo-colic artery, forming an arch the 
concavity of which is directed towards the right side. It is 
surrounded by the superior mesenteric plexus of nerves. 

Branches. — (1) The inferior pancreatico-duodenal artery arises 
from the upper part of the superior mesenteric or sometimes 
from its first jejunal branch It passes to the right between the 
head of the pancreas and duodenum, supplies both, and anas- 
tomoses with tiie superior pancreatico-duodenal artery. (2) The 
jejunal and ileal branches (vasa intestini tenuis) are twelve to 
fiiteen in number. They arista from the convexity of the arch. 
Each of them divides into two branches which by their union 
with the contiguous branches form a series of arches. From the 
convexities of these arches small branches are given off which 
divide and anastomose in a similar manner forming a second 
senes of aichcs. Thus a third, a fourth, or even a fifth series of 
arches are formed. From the convexity of the most peripheral 
arches small branches are given off which encircle the intestine and 
supply them. (3) The ileo-colic artery arises from the concavity 
of the superior mesenteric artery. It passes downwards and to 
the right. behind the peritoneum and divides into two branches 
a superior and an inferior. The superior branch ascends and 
anastomoses with the right colic artery. The inferior branch 
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gives off the following branches : — {«) colic branches which pass 
upwards on the ascending colon, (6) anterior and posterior caecal 
branches which supply the front and back of the caicum, (c) ap- 
pendicular artery which descends behind the last part of the 
ileum and passes along the mesentery of the vermiform process 
to supply that process, {d} ileal branch which passes to the 
left along the ileum and communicates with the termination of 
the superior mesenteric artery. (4) The right colic artery or 
cohca dextra arises from the concavity of the superior ihesenteric 
artery above the ileo-colic or sometimes in common with it. It 
passes towards the ascending colon and divides into an ascending 
and a descending branch. The former anastomoses with the 
middle colic and the latter with the superior branch of the ileo- 
colic. From the anastomotic arch twigs pass to the ascending 
colon. (5) The middle colic artery or colica media arises from 
the superior mesenteric artery just below the pancreas. It passes 
forwards between the two layers of the transverse mesocolon 
and divides into a right and a left branch. The right branch 
anastomoses with the ascending branch of the right colic artery 
and the left branch with the left colic artery. From the anasto- 
motic arch twigs pass to supply the transverse colon. 

The Superior Mesenteric Vein lies to the right side of its com- 
panion artery. It receives tributaries corresponding to the 
branches of the artery, passes behind the pancreas and there 
unites with the splenic vein to form the portal vein. 

The Superior Mesenteric Plexus consists of nerve filaments 
derived from the plexus of the sympathetic around the coehac 
artery. These nerve filaments surround the superior mesenteric 
artery and accompany its branches to the intestine. 

Observe the numerous lymph glands, more than one hundred 
in number, each about the size of a pea lying between the two 
layers of the mesentery. These are called the mesenteric lymph 
glands and are arranged in three sets ; one lying near the intestine; 
a second lying in relation with the main branches of the jejunal 
and ileal arteries ; the third along the trunk of the superior mesen- 
teric artery. Radiating from these glands are white, thread- 
like structures. These are the lymphatic vessels : the lymphatic 
vessels of the small intestine are called lacteals or chyliferous 
vessels. These lacteals pass through the mesenteric glands 
to terminate ultimately in the thoracic duct. 

Dissection. Turn over the coils of the small intestine' to the 
right side. Remove the peritoneum that lies over the lower 
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part of the aorta and the space between the left side of the 
vertebral column and the descending colon. Tlie inferior mesen- 
teric artery will now be seen . On the artery and its branches 
the inferior mesenteric plexus of nerves will be seen. This should 
be preserved as also the plexus of nerves which lies over the lower 
part of the aorta. The inferior mesenteric vein should be traced 
upwards beneath the pancreas up to its union with the splenic 
vein. 

The Inferior Mesenteric Artery (Fig. 19) arises from the 
abdominal aorta an inch and a half above its bifurcation. It 
passes downwards and to the left, crosses the left common iliac 
artery and is continued as the superior haemorrhoidal artery 
into the rectum. Branches. — (i) The colica sinistra or the left 
colic artery passes to the left and divides into an ascending aJid 
a descending branch. The former ascends to anastomose with 
the left branch of the middle colic artery. The latter anastomoses 
with the highest sigmoid artery. From the anastomotic arch 
twigs are supplied to the left part of the transverse colon and the 
descending colon. (2) The sigmoid arteries are two or three in 
number. They pass downwards and to the left. The highest 
one anastomoses with the descending branch of the left colic 
and the lowest one with the superior hsmorrhoidal artery. 
They supply the lower part of the descending colon and the 
sigmoid colon. (3) The superior lusmorrhoidal artery supplies 
the rectum and will be traced during the dissection of the lesser 
pelvis. 

The Inferior Mesenteric Vein receives tributaries correspond- 
ing to the branches of the artery. It ascends along the left 
side of the artery and opens into the splenic vein behind the 
pancreas. 

The Inferior Mesenteric Plexus consists of nerve filaments 
prolonged from the aortic plexus of the sympathetic. It surrounds 
the inferior mesenteric artery and offsets are given off from it 
along the branches of the artery to be distributed to the left 
half of the large intestine. 

The Abdominal Aortic Plexus may now be displayed upon 
the sides and front of the aorta between the origins of the superior 
and inferior mesenteric arteries. Its further connections will 
be examined at a later stage of the dissection 

Dissection. Remove the intestine with the exception of the 
duodenum and the rectum from the abdominal cavity. Place 
two hgatures about half an inch apart, on the upper end of the 
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jejunum below the duodeno*jejunal flexure and divide the bowel 
between the two. Similarly apply two ligatures on the lower end 
of the sigmoid colon and divide the gut between the two. Cut 
through the mesentery close to the wall of the gut. The whole 
of the intestine between these points should then be removed and 
properly cleaned by allowing a stream of water from the tap to 
run freely through the lumen of the gut after removing the 
ligatures. Proceed then to prepare the following specimens ; — 
(i) Cut through the ascending colon four inches above the 
ileo-CEBcal orifice and also through the ileum four inches from 
that orifice. Wash through this detached part again which con- 
sists of a portion of the ascending colon^ the caecum and the lower 
.portion of the ileum. Ligature the gut at one end ; then inflate 
this portion of the gut and tie the other end. Let it now be hung 
up to dry. (2) From the remaining portion of the lower end of 
the ileum take about six inches and (3) a similar portion from the 
upper part of the jejunum. Slit these open with scissors along 
the line of attachment of the mesentery. (4) Next lay open 
a portion of the colon, about six inches long, in the same manner. 
Put these specimens in a shallow dish containing water and 
pin them out on cork with the mucous membrane uppermost. 
The rest of the intestine should be kept in a preservative solution 
and specimens are to be made when directed later on. 

Mucous Msmbrane ol the Intestine (Figs. 20, 21, 22).— The 
dissector will now see the differences presented in the mucous 
membrane in the different portions of the gut. In the specimen 
of the jejunum the mucous membrane is thrown into transverse 
folds called the plica: circulates (Valvuls conniventes). These 
folds are not obliterated if the gut is distended or stretched and 
are permanent folds. Most of these folds extend transversely 
across the lumen for about one-half or two-thirds of the cir- 
cumference. Some form complete circles and a few will be seen 
passing two or three turns in the form of a spiral round the lumen. 
In the upper part of the jejunum (specimen under examination) 
they are large and very closely set. If -a portion of the jejunum 
lower down is opened they will be seen to diminish in number and 
size. Further down, in the ileum they become fewer and less pro- 
minent and in the lower fourth of the ileum they are absent 
altogether. The function of these circular folds is (i) to retard 
the progress of food along the intestine and (2) to afford a greater 
surface for absorption. Each fold is composed of a doubling of 
the mucous membrane which encloses submucous tissue. 
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If the specimen from the lower end of the ileum is examined 
the dissector may see one or more circular or oval patches called 
aggregated lymph nodules (Peyer’s patches) (Fig. 22). If they 
are not found in the specimen under examination another portion 
from the lower part of the ileum may be opened and looked for 
by holding the gut up against the light. They are one to four 
inches in length and their total number varies from twenty to 
thirty. They are placed lengthwise with their long axis parallel 
to the length of the lumen and situated opposite the attachment 
of the mesentery. They are largest and most numer- 
ous in the ileum and become fewer and smaller in the jejunum. 
They are most developed in the young, become indistinct in 
middle age and sometimes disappear altogether in old people. 

The solitary lymph nodules are seen scattered throughout the 
entire length of the intestinal canal but they are most numerous 
in the lower part of the ileum. They are small rounded bodies, 
about the size of mustard seed, projecting slightly from the sur- 
face of the mucous membrane and arc covered with villi. 

The intestinal glands (crypts of Licberkuhn) are minute 
tubular glands seen througliout the small intestine. Their 
small orifices may be seen on the surface of the mucous membrane 
between the vdli with the aid of a lens as they cannot be recog- 
nised with the naked eye. 

If the portion of the gut from the upper part of the jejunum 
as it floats in the dish be examined with a pocket lens, minute 
processes called vilh projecting from the surface of the mucous 
membrane will be seen. They exist upon the surface of the cir- 
cular folds and in the .spaces between them as well. They are 
found in large numbers and most distinctly developed in the upper 
part of the small intestine. They diminish in number and size 
in the ileum. 

The mucous membrane of the large intestine presents a striking 
contrast to that of the small gut. In the portion of the colon 
which has been laid open it will be seen that there are neither 
circular folds nor villi, nor aggregated lymph nodules ; but solitary 
lymph nodules arc found in large numbers. 

StructttTB of tho IntBStinc (Fig. 20). — Four coats enter into 
the formation of the walls of the large and of the small gut. 
These are (i) serous, (2) muscular, (3) submucous, and (4) 
mucous. 

The seroM-s coni is derived from the peritoneum. It completely 
invests the superior portion of the duodenum and also the jejunum 





Taenia libera A ctnding colon 



Vermiform process 

Fig. 23 —The interior of the caecum showing the 
colic valve (Sobotta). 
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and the ileum except at the line of attachment of the mesentery. 
It invests the different portions of the large intestine to a variable 
extent. In the large intestine small processes of peritoneum 
project from the free margin of the gut ; these form pouches 
and contain fat. They are called appendices epiploicce and are 
characteristic of the large intestine. They are not found in 
the rectum. 

The iHuscular 'Coal will be exposed on removing the serous 
covering. It consists of fibres arranged in two layers viz., an 
external layer of longitudinal fibres and an internal layer of 
circular fibres. In the small intestine the longitudinal layer 
is thin but the muscular fibres are spread out uniformly over the 
circumference of the gut ; the circular layer is thick. In the 
caecum and colon the external layer of longitudinal fibres instead 
of being uniformly distributed over the gut is collected into three 
longitudinal bands called tcenia. coli; the first, the posterior called 
the teenia mesocolica, placed along the attached border of the 
intestine ; the second the anterior or icenia omentalis, the largest, 
and situated in front of the ascending, the descending, and the 
sigmoid colon and along the attachment of the greater omentum 
in the transverse colon ; the third, called the tcenia libera, placed 
along the medial side of the ascending and descending colon and 
on the under surface of the transverse colon. These bands 
if traced in the CcCcum will be found to converge to the vermiform 
process. They are shorter than the length of the tube and hence 
if they are divided the tube lengthens. The sacculation of the 
large intestine is due to the presence of these longitudinal bands. 
The circular muscle fibres of the large intestine form a thin layer 
and are uniformly distributed. 

The submucous coat consists of loose areolar tissue binding 
the muscular layer to the mucous layer. 

The mucous coat has been already examined (p. 6i). 

Dissection. Now examine the interior of the dried specimen 
of the caicum with portions of ileum and ascending colon attached 
to it. Remove the lateral wall of the distended caecum. The 
ileo-ca;cal orifice and the valve guarding it are now seen. 

The ileo-ccecal orifice is an antero-posterior aperture seen 
at the lower end of the ileum where it opens into the point of 
junction of the caecum with the colon. It is bounded by 
two segments of the colic valve. 

, The Colic Valve (Ileo-cascal valve) (Fig. 23) guards the 
caecal orifice. It consists of two projecting segments or lips, 
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an upper and a lower. They are formed by a prolongation 
of the mucous membrane and of submucous tissue and circular 
muscle fibres. The upper segment is horizontal, and its ends 
coalesce with those of the lower one. The lower one is larger 
and oblique. Two ridges are continued on the inner surface 
of the wall of the caecum from where the ends of the two segments 
coalesce. These are called the of the valve. The function 
of the valve is to prevent to a large extent reflux of the contents 
of the csecum into the ileum but it should be clearly understood 
that the circular muscular fibres at the end of the ileum act 
as a true sphincter muscle. 

Examine also in this specimen the orific of the vermiform 
process which is situated behind and below theileo-csecal opening 
and is sometimes guarded by a valve composed of mucous mem- 
brane. 

Dissection. The coeliac artery and its branches should now 
be dissected. Draw the stomach downwards. Raise the 
liver and fix it to the ribs by chain hooks. Remove the anterior 
layer of the lesser omentum. Clean the vessels lying along 
the lesser curvature of the stomach and the structures l}dng 
between the two layers of the lesser omentum near its right 
free margin. These are (i) the hepatic artery to the left, (2) 
the bile duct to the right and (3) the portal vein between and be- 
hind the two. When both layers of the lesser omentum are 
removed, the peritoneum which forms the posterior wall of the 
omental bursa is exposed. Pull the Stomach and note that two 
peritoneal folds arc seen projecting forwards from the posterior 
wall of the omental bursa. One of these, the left gastro-pancrea- 
tic fold passes from the pancreas upwards to the cardiac orifice 
covering the left gastric artery. The other, the right gastro- 
pancreatic fold passes from the upper border of the pancreas 
towards the pyloric orifice of the stomach covering the hepatic 
artery. These projecting folds produce a constriction in the 
omental bursa. Peel off the peritoneum forming the posterior 
wall of the omental bursa, commencing below from the upper 
border of the pancreas. Clear the cceliac artery and note 
that it is surrounded by a plexus of nerves, called the cceliac 
plexus. 

The Coeliac Artery (Cceliac axis) (Fig. 24) is a short thick trunk, 
about half an inch in length. It arises from the front of the 
abdominal aorta just below the aortic hiatus of the diaphragm 
and above the superior border of the pancreas. It passes hori- 
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zon tally forwards aad divides into three branches viz., t^e left 
gastric, the hepatic, and the lienal or splenic. 


« 17 » 



Fig. 24. — The coeliac artery and its branches. 


.■V Kight crus of diaphragm. 
13. Left crus of diaphragm. 

C. Round ligament of liver. 

D. Qisophagus. 

E. Gall-bladder. 

F. Bile duct. 

G. Right lobe of liver. 

H. Left lobe of liver. 

I. Spleen. 

J. Head of pancreas, 

K. Body of pancreas. 

L. Duodenum. 

M. Greater omentum. 


1. Abdominal aorta. 

2. Cceliac artery. 

3. Left gastric artery. 

4. Splenic artery. 

5- Hepatic artery. 

6. Right inferior phrenic artery. 

7. Left inferior phrenic artery. 

8. Right gastric artery. 

9. Cystic artery. 

ro. Gastro-duodenal artery. 

11. Gastro-epiploica dextra. 

12. Pancreatico-dnodenalis superior. 

13. Short gastric branch of lienal 
artbry. 

14. Gastro-epiploica sinistra. 

15. Superior mesenteric artery. 

16. Inferior vena cava. 

17. Portal vein. 

18. Common hepatic duct. 

19. Cystic duct. 


The Lelt Gastric Artery (Gastric or coronary artery) (Fig. 
24) passes upwards and to the left behind the omental bursa 
to the right side of the cardiac orifice of the stomach. Thence it 
changes its direction and passes along the lesser curvature of 
9 
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the stomach to anastomose with the right gastric branch of the 
hepatic artery. Its branches are : — (i) cesophageal, which are 
two or three in number and ascend through the oesophageal 
opening of the diaphragm to anastomose with the oesophageal 
branches of the thoracic aorta ; {2) cardiac, which are distributed 
to the cardiac end of the stomach and anastomose with the 
short gastric branches of the lienal artery ; (3) gastric, which arise 
at the lesser curvature of the stomach and supply both surfaces 
of the viscus. 

The vein accompanying the left gastric artery, called the 
coronary vein, passes along the lesser curvature of the stomach. 
Reaching the coeliac artery it passes to the right to open into 
the portal vein. 

The Hepatic Artery (Fig. 24) is intermediate in size between 
the left gastric and the lienal arteries. It passes forwards and 
to the right along the superior border of the pancreas to the 
pylorus and forms the lower boundary of the epiploic foramen. 
Then it ascends between the two layers of the lesser omentum 
forming the anterior boundary of the same foramen. Here it 
lies to the loft of the bile-duct. Near the porta of the liver it 
divides into two terminal bramhes, the right and left hepatic 
arteries. It is accompanied by a ple,\us of nervt“ libres prolonged 
from the cceliac plexus. The branches of the hepatic artery 
are ; -(i) The right gastric (pyloric) which arises near the pylorus 
and ])asscs to the left along the lesser curvature of the stomach 
between the layers of the less(“r omentum. It anastomoses witli 
the left gastric artery and gives branches to both surfac('s 
of the stomach. Its companion vein opens into the portal vein. 
(2) The gastro-duodenal artery which descends behind the first 
part of the duodenum and at its lower border divides into the 
right gastro-epiploic and the superior pancreatico-duodenal branches. 
The former runs from the right to the left along the greater cur- 
vature of the .stomach and anastomoses with the left gastro- 
epiploic branch of the lienal artery. It gives branches to both 
surfaces of the stomach above and to the greater omentum 
below. The superior pancreatico-duodenal branch descends 
between the head of the pancreas and the duodenum, supplies 
both these organs and anastomo.ses'with the inferior pancreatico- 
duodenal branch of the superior mesenteric artery. The right 
gastfo-epiploic and the pancreatico-duodenal veins open into 
the superior mesenteric vein. (3) The right hepatic artery is one 
of the terminal branches and supplies the right lobe of the liver 
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It gives off the cystic branch which supplies, the gall-bladder. 
The cystic vein opens into the portal v^in. (4) The left hepatic 
artery supplies the left lobe of the liver. 

The Lienal Artery (Splenic artery) (Fig. 24) is the largest 
of the three branches of the coeliac artery and is conspicuous 
for its tortuous cour.se. It passes to the left along the superior 
border of the pancreas, crosses the upper end of the left kidney 
and divides into several branches which enter the hilum of the 
spleen. It is surrounded by a plexus of nerve filaments derived 
from the cceliac plexus. The lienal vein lies on a lower level 
than the companion artery and is placed behind the pancreas ; 
it joins the superior mesenteric vein to form the portal vein. 
The branches of the lienal artery are : — (1) pancreatic branches 

which arise at intervals along the superior border of the pancreas 
and enter the gland. One of the branches is larger than the 
others and arises near the tail of the pancreas. This is called 
the pancreatica tnagna branch ; it passes from the left to the 
right in the substance of the pancreas. (2) The short gastric 
branches (vasa brevia), five to seven in number, arise from the 
lienal artery or from its terminal branches. They pass to the right 
between the two layers of the gastro-lienal ligament and supply 
the cardiac end of the stomach, anastomosing with the branches 
of the left gastric and the left gastro-cpiploic artery. (3) The 
left gastro-epiploic artery is directed from left to right along the 
greater curvature of the stomach and anastomoses with the right 
gastro-epiploic artery. It gives off ascending branches which 
supply both surfaces of the stomach and descending branches 
which supply the gri'ater omentum (4) The terminal branches 
of the lienal artery enter the hilum of the spleen. 

The Lienal or Splenic vein receives tributaries corresponding 
to the branches of the artery. In addition it receives the inferior 
mesenteric vein. It passes from left to right along the upper 
part of the posterior surface of the pancreas much below the com- 
panion artery aiid ends behind the neck of the gland by joining 
the superior mesenteric vein to form the portal vein. 

Dissection. The veins which enter into the formation of 
the portal vein should now be fully displayed and for this pur- 
pose the pancreas is to be raised up and fixed with chain-hooks. 

Portal Vein. (Fig. 25). — The portal system of veins include# 
all the veins which carry the blood from the abdominal portion 
of the alimentary canal, except the anal canal, and from the 
spleen, pancreas and gall-bladder. From all these viscera 
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the blood is carried to the liver by the portal vein. It is formed 
behind the neck of the pancreas and in front of theinferior vena- 
cava by the junction of the superior mesenteric and lienal 
veins. It is about three inches in length and passes upwards 
behind the first part of the duodenum and then between the 
two layers of the lesser omentum. Here it lies behind and 
between the bile duct and the hepatic artery and forms the 
anterior boundary of the epiploic foramen. On reaching the 
right end of the porta hepatis it divides into a right branch and 
a left branch. The right branch receives the cystic vein and 
ramifies in the right lobe of the liver. The left branch crosses 
the left sagittal fossa of the liver and in this fossa it is joined by 
para-umbiUcal veins and by the ligamentum teres in front and by 
the ligamentum venosum behind. The para-umbiUcal veins 
are seen along the ligamentum teres of the liver ; they establish 
communication at the umbilicus between the veins of the anterior 
abdominal wall and the portal vein. The left branch then rami- 
fies in the left lobe of the liver. The tributaries of the portal 
vein arc (i) lienal vein, (2) superior mesenteric vein, (3) 
coronary vein, (4) right gastric vein, (5) cystic vein, (6) 
para-umbilical veins. 

Directions. The student should next proceed to the examina- 
tion of the duodenum and the pancreas. He should inflate 
the stomach and the duodenum from the cut end of the latter 
viscus. The stomach is to be lifted well upwards and the pan- 
creas to be traced from the duodenum to the spleen. While 
lifting the stomach he should avail himself of the opportunity 
presented for examining the stomach bed (p. 43) . 

The Duodenum (Figs. 25, 26), from its commencement at the 
pyloric end of the stomach to its termination at the duodeno- 
jejunal flexure, describes a curve resembling somewhat the shape 
of a horse-shoe. The concavity of the curve embraces the head 
of the panel eas. It is divisible into four portions, viz., (i) 
superior or first portion, (2) descending or second portion, (3) 
horizontal or third jiortion, and (4) ascending or fourth 
portion. 

The superior portion is about two inches long and is free and 
movable like the stomach. It passes upwards and backwards 
to the neck of the gall-bladder. . Its first half is entirely covered 
by peritoneum. Its terminal half is only covered by peritoneum 
in front and superiorly. Above it are the under surface of the 
Uver and gall-bladder. Below it lies the pancreas (head and neck). 
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Behinditaxe the portal vein, the bile-duct and the gastroduodenal 
artery. 

The descending portion is three to four inches long and is fixed 
immovably. It descends from the neck of the gall-bladder 
along the right side of the vertebral column to the right side of 
the third lumbar vertebra, where it terminates in the horizontal 
portion. Anteriorly it is covered by peritoneum except over 
its middle part where it is connected with the transverse colon 
by loose areolar tissue. Posteriorly it lies on the kidney, renal 
vessels and the inferior vena cava. Medially are found the head 
of the pancreas, the bile-duct and the pancreatico-duodenal 
arteries. Laterally is the right flexure of the colon. The pan- 
creatic duct and the bile-duct open into this part of the 
duodenum at about its middle, piercing its wall at the medial 
and back part. 

The horizontal portion is about three inches long. It begins 
on the right side of the third lumbar vertebra at its lower part 
and crosses to the left horizontally with a slight inclination up- 
wards. It terminates in front of the abdominal aorta. It is 
covered by peritoneum in front only. In front are the superior 
mesenteric vessels ; behind it are the aorta, the inferior vena 
cava and the crura of the diaphragm. Above it are the superior 
mesenteric vessels and the pancreas. 

The ascending portion is about one inch long. It ascends 
along the left side of the aorta to the level of the upper border 
of the second lumbar vertebra. Then it turns forwards to termi- 
nate in the jejunum forming the duodeno-jejnnal flexure. It is 
covered in front and on its left side by peritoneum. The duodeno- 
jejunal flexure is held up in position by a band of plain muscular 
fibres which stretches from the flexure to the right crus of the 
diaphragm. This band is called the musctilus suspensorius 
duodeni. 

The Pancreas (Figs. 25, 26) extends transversely in the epigas- 
tric and left hypochondriac regions of the abdominal cavity. 
It presents for examination a head, a neck, a body and a tail. 
The head is flattened and is embraced by the concavity of the 
duodenum. It lies upon the aorta, the inferior vena cava, and 
the bile duct. Inferiorly the head is prolonged to the left cis a 
hook-like process called the uncinate process which is crossed 
by the superior mesenteric vessels. The neck is the constricted 
portion which connects the head to the body and begins from 
the anterior surface of the upper part of the head. Above the 
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neck at its right end is a groove for the gastro-duodenal artery ; 
below it the superior mesenteric vessels emerge ; and behind it 



Fig. 26. — The pancreas and its ducts (posterior view). (After 
Buchanan). 

A. Superior portion of duodenum. K. Pancreatic duct. 

B. Descending porlion of duodenum. F. Accessory pancreatic duct. 

Cj Horizontal portion of duodenum. G. Bile duct. 

D. Uncinate process, H. Pancreatic duct. 

is the coirimoncorncnt of the portal vein. The hodv has three 
surfaces and three borders. The aniertor surface is concave, 
directed forwards and upwtirds and lies in contact with tlto postero- 
inferior surface of the stomach, sejtarated from it by tlie omental 
bursa. Projecting upwards from the right side of this surface 
is an eminence called the tuber ontentale which lies under cover 
of the lesser omentum The posterior surface is in relation with 
Iho aoita, the origin of the superior mesenteric artery, the left 
kidney, the left snpra-renal gland, and tlie lieiiai vein The 
inferior surface is covered by peritoneum and rests on the duodeno- 
jejunal flexure, the coils of the jejunum and the left flexure of 
the colon. The superior border is in relation with the hepatic 
artery on the right side, and the licnal artery on the, left side. 
The anterior border gives attachment to the transverse mesocolon, 
which splits into an ascending and a descending layer along 
this border. The inferior border lies at the jvmction of the 
posterior and inferior surfacx-s. The tail of the pancreas lies 
against the lower part of the gastric surface of the spleen. 

The pancreatic ducts are two in number. The main pancreatic 
duct (duct of Wirsung) begins at the tail and proceeds towards 
the bead. Divide the gland horizontally nearer the lower than 
the upper border ; the duct is recognised by its whiteness and is 
seen to be embedded in the substance of the gland. In its course 
to the bead it receives several branches from the lobules of the 
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gland and becomes considerably increased in size. On reaching 
the head of the gland it passes downwards, backwards and to 
the right. While coming out of the head of the pancreas it is 
accompanied by the bile-duct. Both pierce the wall of the duo- 
denum, unite and form a dilatation called the ampulla of Vater, 
which finally opens into the descending portion of the duodenum 
at the summit of an elevation called the duodenal papilla by a 
minute orifice. The accessory pancreatic duct (duct of Santorini) 
begins in the lower part of the head and passes upwards and gives 
off a branch which joins the main duct. Reaching the upper 
part of the head it opens into the descending part of the duodenum 
usually by a separate opening about three-fourths of an inch 
above the opening of the main duct. 

Bile ducts (Fig. 25). — Leaving the porta hepatis arc two 
ducts one coming from the right lobe called the right hepatic 
duct, and the other coming from the left lobe called the left 
hepatic duct. These two unite to form one duct called the common 
hepatic duct, which descends for nearly about an inch and is joined 
by the cvstic duct from the gall-bladder to form the bile-duct or 
ductus; (holcdochiis (common bile-duct). The bile-duct is about 
3 inches (7 cm.) long and of the diameter of a goose quill. It 
descends between the two layers of the lesser omentum at its 
free margin forming the anterior boundary of the epiploic foramen. 
Then it passes behind the superior portion of the duodenum and 
the head of the pancreas to the medial side of the descending 
portion of the duodenum. Here it pierces the wall of the duode- 
num obliquely and is joined by the main duct of the. pancreas. 
The united ducts present a dilatation called the ampulla of 
Vater which opens by a narrow opening into the summit of the 
duodena] papilla. 

Vagus Nerves. — These two nerves should now be traced. They 
enter the abdomen through the ce.sophageal opening of the 
diaphragm. Trace the left vagus nerve from the anterior aspect 
of the oesophagus. It will be found to supply the antcro-superior 
surface of the stomach and to send filaments to the hepatic plexus 
between the two layers of the lesser omentum. The right vagus 
nerve will be fofind to lie behind the oesophagus and, to distiib^nte 
branches to the postero-inferior surface of the stomach. It 
sends filaments to the sympathetic plexus around the cteSac 
artery. 

Dissection. Removal ot the stomach, duodenum, painyrea^ 
spleen and liver. — The stomach, the duodenum, the pancreas, 
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the spleen, and the liver should now be removed from the abdomi- 
nal cavity. Divide the vessels and peritoneal folds which hold 
these organs in situ. In removing the liver first note the liga- 
mentum teres which extends from the umbilicus along the tree 
margin of the falciform ligament to the liver. Next examine 
the falciform ligament. It is a sickle-shaped fold of 
pyeritoneum having its anterior border attached to the diaphragm 
and the anterior abdominal wall. Its posterior border is attached 
to the anterior and superior surfaces of the liver. Its ape.x is 
directed upwards and backwards. Its base is free and encloses 
the ligamentum teres. Divide the ligamentum teres and the 
falciform ligament. Pass your hand along the superior surface 
of the liver till it meets with resistance. Here the peritoneum 
is reflected from the superior surface of the liver on to the dia- 
phragm. The right extremity of this reflection forms the superior 
layer of the right triangular ligament of the hver. The central 
part of the reflection forms the superior layer of the coronary 
ligament and the left extremity forms the superior layer of the 
left triangular ligament of the liver. Then cut through this layer 
of peritoneum which forms the superior layer of the right and 
left triangular ligaments and of the coronary ligament, and 
draw the liver downwards. Between the two layers of the 
coronary ligament, the posterior surface of the liver is attached 
to the diaphragm by areolar tissue. This portion is to be 
separated by introducing the fingers. Notice the inferior vena 
cava emerging from the liver and piercing the central tendon 
of the diaphragm. Divide this vessel. The inferior layer of 
the right triangular, coronary, and left triangular ligaments is now 
seen. It is formed by the reflection of peritoneum from the lower 
part of the posterior surface of the liver on to the diaphragm. 
Divide this layer of peritoneum. Next divide the inferior vena 
cava again for the second time as it enters the liver from below. 
Divide the bile duct, portal vein and hepatic artery. The liver 
is now free from all connections, and note that as it is removed 
a portion of the inferior vena cava is taken away with it. 

The Liver (Figs. 24, 27) is the largest gland in the human 
body. It measures transversely from 8 to 10 inches, antero- 
posteriorly about six inches and its greatest thickness is about 
six inches. It weighs about 3 to 4 lbs. 

Surfaces. — (i) The superior surface is convex and is in relation 
with the under surface of the diaphragm. In the centre is a shal- 
low depression called the impressio cardiaca corresponding to the 




Fig. 27. -The inferior and posterior surfaces of the liver (Sobotta). 








Rene] of sup. part of diiod. 



Fig. 29. The interior of the duodenum (Sobotta). 
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position of the heart on the upper surface of the diaphragm. 
The attachment of the falciform ligament suMivides this surface 
into a large right lobe and a small left lolw. It is not sharply 
demarcated from other surfaces. In well hardened specimens 
slightly rounded elevations are seen at the boundary lines. 
It is covered by peritoneum except at the line of attachment 
of the falciform hgament. 

(2) The anterior surface is triangular and is in contact with 
the diaphragm and anterior abdominal wall. It is subdivided 
by the falciform ligament into a large right lobe and a small 
left lobe. 

(3) The right lateral surface is convex and is in contact with 
the right portion of the diaphragm. It is separated from the 
anterior, superior and posterior surfaces by indistinct borders. 

(4) The inferior surface is concave and is directed downwards, 
backwards and to the left. It is in relation with the stomach, 
the duodenum, the right colic flexure and the right kidney. It is 
subdivided into a right and a left lobe by the umbilical fissure 
containing the ligamentum teres. The inferior surface of the 
left lobe presents to the left and behind, the gastric impression 
for the antero-superior surface of the stomach. To its right 
is a rounded eminence called the tuber omentale which lies in con- 
tact with the lesser omentum. The inferior surface of the right 
lobe is subdivided into two portions by the cystic fossa which 
lodges the gall-bladder. The portion of the liver which lies to 
the left of the cystic fossa between it and the umbilical fissure, is 
the quadrate lobe which is limited in front by the anterior border 
of the organ and behind by the porta hcpatis. The quadrate 
lobe lies in contact with the pyloric end of the stomach and the 
superior portion of the duodenum. The porta hepatis (trans- 
verse fissure) extends from the back part of the umbihcal fissure 
towards the right to the back part of the cystic fossa. Through it 
the portal vein, the hepatic ducts and the hepatic artery pass. 
Behind the porta hepatis is the caudate lobe, the lower end of 
which is seen on the inferior surface. It is bounded on the right 
side by the fossa for inferior vena cava and on the left side by 
the fossa for ductus venosus. The caudate lobe presents on 
its right side an elongated elevation by which it is connected 
with the remaining part of the inferior surface of the right lobe. 
This is called the caudate process. The left side of the caudate 
lobe presents a projection called the papillary process. The 
inferior surface of the right lobe to the right side of the cystic 
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fossa presents three impressions ; — (a) the colic impression 
in front for the right flexure of the colon, (6) the renal impression 
behind for the right kidney, and (c) the duodenal impression 
which lies between the renal impression and the neck of the gall- 
bladder, and is produced by the descending portion of the duode- 
num. 

(5) The posterior surface is somewhat rounded. It is broader 
on the right lobe than on the left, where it is reduced to a border. 
Commencing from the left the student will see ; — (i) the im- 
pression for the oesophagus, (ii) The fossa for the ductus venosus 
which lies to the right of the oesophageal groove and to the left 
of the caudate lobe. Inferiorly it meets the umbilical fissure and 
superiorly the fossa for inferior vena cava. It lodges the remains 
of the ductus venosus. (iii) The caWaie /oie which lies vertical- 
ly. Its lower end projects into the inferior surface. It is bound- 
ed on the left by the fossa for the ductus venosus, on the right 
by the fossa for the inferior vena cava and below by the porta 
hepatis. (iv) The fossa for the inferior vena cava which lies 
vertically to the right of the caudate lobe. It is a deep fossa 
and lodges the inferior vena cava. It is sometimes bridged 
over by liver tissue called pons hepatis. (v) The "hare area” 
which lies to the right of the caval fossa and is destitute of peri- 
toneum. It lies between the two layers of the coronary ligament 
and is attached to the diaphragm by areolar tissue, (vi) Towards 
the left end of the "bare area" near the caval fossa is a triangular 
impression, called the suprarenal impression, for the right 
suprarenal gland. 

The Gall-Blardd6r (big. 27) is a pear-shaped bag, situated on 
the under surface of the liver in the cystic fossa extending from 
the anterior border of the liver to the right end of the porta 
hepatis. It presents for examination a fundus, a body and a neck 
The fundus is the dilated anterior end which projects beyond 
the anterior border of the liver. It is entirely covered by peri- 
toneum. The body has its upper surface attached to the cystic 
fossa by areolar tissue ; its under surface is covered by peritoneum 
and is in relation with the duodenum and the transverse colon 
The neck is the constricted portion which joins the cystic duct 
This duct is about an inch and a half long and passes downwards' 
backwards and to the left to join the common hepatic duct form- 
ing the bile duct. 

Structure of the gall-bladder and cystic duct . — Open the gall 
bladder and the cystic duct. Note that the mucous membrane 
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of the neck of the gall-bladder and the cystic duct is thrown 
into folds running in a spiral manner around the lumen. In 
the gall-bladder the mucous membrane is thrown into ridges 
with intervening depressions. Muscular and fibrous tissue 
form the framework of the sac. The serous or peritoneal covering 
has been already referred to. 

The structures at the porta hepatis should now be traced 
into the substance of the liver for a little distance. These are 
the portal vein, the hepatic artery and the bile duct and have 
the following positions : the duct on the right side, the artery 
on the left, and the vein behind and between them. Note that 
the ramifications of the portal vein, the hepatic artery and the 
hepatic duct accompany each other and are bound together 
by a fibrous sheath called Glissons capsule. The channel in the 
liver substance containing a branch of the portal vein, a branch 
of the hepatic artery, a branch of the hepatic duct and lymphatic 
vessels, all bound together by Glisson’s capsule, is called a portal 
canal. Cut a slice of the liver and examine its surface. The dis- 
sector will identify the portal canal by the presence of white 
strands of fibrous tissue (Glisson’s capsule) closing the cut ends 
of a branch of portal vein, of hepatic artery, and of hepatic 
duct. On this section other cut channels with gaping mouths 
will be seen. These are the cut ends of the hepatic veins. 
They are isolated channels and are not accompanied by any 
other vessel. These hepatic veins are embedded in the subs- 
tance of the liver and pass towards the fossa for the inferior 
vena cava. Open the portion of the inferior vena cava lying 
in its fossa and note the terminations of the hepatic veins in it. 
It should be understood that the hepatic veins are altogether 
embedded in the liver substance and that throughout their entire 
course, from their origin in the intralobular veins to their termina- 
tions into the inferior vena cava as it lies in the fossa of that organ, 
the hepatic veins have no course whatsoever outside the gland. 

The Lien (Spleen) (Fig. 28) hes chiefly in the left hypo- 
chondriac region but extends also into the epigastric region. 
It is of a dark purple colour. It meas^fes five inches (12.5 cm.) 
in length, three inches in breadth and one inch and a half in 
thickness. Its connections with the stomach by the gastro-lienal 
ligament and with the kidney by the phrenico-lienal ligament 
have been already noted. It presents for examination four 
borders and four surfaces. The borders are : — (i) The anterior 
border is thin and usually notched. (2) The posterior border is 
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rounded and thick and lies between the diaphragm and the 
left kidney. (3) The inferior border connects the lower ends 
of the anterior and posterior borders. (4) The intermediate 
border begins from the upper end of the spleen, bifurcates 
below and encloses a triangular surface the base of which is 
formed by the inferior border. The surfaces are : — (i) The 

diaphragmatic surface 
is convex and lies 
against the diaphragm 
opposite the ninth, 
tenth and eleventh ribs. 
(2) The gastric surface 
is deeply concave and 
lies between the ante- 
rior and intermediate 
borders. The fundus 
of the stomach lies 
against this surface. 
A little in front of the 
intermediate border is 
a longitudinal fissure 
called the hilum of the 
spleen through which 
the lienal vessels and nerves pass. In front of the lower end of 
the intermediate border is an impression called the pancreatic 
impression against which the tail of the pancreas lies. (3) The 
renal surface lies between the posterior and intermediate borders. 
It is concave and lies against the anterior surface of the left kidney. 
(4) The colic surface is triangular. It lies between the two 
bifurcated limbs of the intermediate border and the inferior 
border. This sui face lies in contact with the left colic flexure. 
The upper end of the spleen is rounded and directed towards the 
vertebral column and the lower end is held by the phrenico-coUc 
ligament. 

Stiuctuie ol the Spleen. — ^The spleen is covered externally 
by peritoneum which invests it completely except at the hilum. 
This is the serous coat. Beneath the serous coat is 4 ;he fibrous 
coat which not only covers the surface of the organ but sends 
in processes, called trabecula, into its interior. Cut a portion of 
the spleen and squeeze it. When the soft reddish brown pulpy 
matter, called the splenic pulp, is squeezed out the trabecular 
framework will be seen. 



F.g. 28.— The spleen (after 
Buchanan). 
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The Stomach (Fig. 13) should now be inflated. Place one 
ligature round the superior portion of the duodenum and another 
above the cardiac orifice of the stomach. On the lesser curva- 
ture of the stomach nearer the pyloric end than the cardiac end 
is a notch called the incisura angularis. Opposite this notch 
there is a dilatation along the greater curvature of the stomach. 
This dilatation is called the antrum pylori. The portion of the 
stomach lying to the left of a line drawn from the incisura 
angularis to the left side of the pyloric antrum is called the 
cardiac part of the stomach, while the portion lying to the 
right side of the line is called the pyloric part. A line passing 
transversely through the lower margin of the cardiac orifice 
subdivides the cardiac portion into an upper part, called the 
fundus and a lower part called the body. Another notch, 
the sulcus intermedins, is seen on the greater curvature to 
the right side of the pyloric antrum. This notch divides the 
pyloric part into two portions : the pyloric antrum, which lies 
to the left and the pyloric canal which lies to the right. The 
constriction around the pyloric orifice is called the duodeno- 
pyloric constriction The stomach can therefore be described as 
consisting of four segments, viz. , (i) fundus, (2) body, (3) pyloric 
antrum, (4) pyloric canal. The average length of the stomach 
measured between two farthest points at the fundal and pyloric 
ends is about eleven inches in the Hindus. The greatest width 
is about si.x inches. The average capacity in Hindus is much 
larger and ranges between seventy and eighty ounces (Journal 
of Anatomy Vol ; LIII, Parts II and III, 1919). 

Structure of the Stomach. — The wall of the stomach consists 
of four coats (i) serous, (2) muscular, (3) submucous, and (4) 
mucous. The serous coat is derived from the peritoneum which 
encloses the whole organ except along its greater and lesser cur- 
vatures where the vessels run. The muscular coat will be exposed 
by the removal of the serous coat ; it consists of unstriped muscle 
fibres arranged in three strata. From without inwards they 
are;- — (a) The longitudinal layer. It consists of fibres passing from 
the cardiac to the pyloric orifice. They arc more developed at 
the curvature of the stomach. (6) The circular layer. It con- 
sists of fibres arranged circularly over the whole of the stomach. 
They are most numerous at the pyloric part. Opposite the duo- 
deno-pyloric constriction they are thickened into a ring called the 
Pyloric sphincter, (c) The oblique layer. It consists of fibres 
situated at the cardiac part of the stomach. Towards the right 
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they present a free margin. Remove the muscular coat from a 
portion of the stomach. The submucous coat is exposed ; it is 
composed of loose areolar tissue and supports the blood vessels 
prior to their ramification in the mucous , membrane. The 
mucous coat is to be studied by opening the stomach along the 
lesser curvature. In a fresh specimen the mucous membrane is 
soft and of a pale rose colour. When well washed and examined 
with the aid of a lens, its surface is found to be covered with 
innumerable depressions specially near the pylorus ; at the bottom 
of each depression is seen the orifice of the gastric gland-tube. 
When the stomach is contracted the mucous membrane is thrown 
into a number of folds called ruga, which for the most part have a 
longitudinal direction. These are temporary folds because they 
disappear during the distension of the organ. After the mucous 
membrane has been studied, it should be stripped off from the 
pyloric orifice to expose the pyloric sphincter. This sphincter is 
caused by a thickening of the circular muscle fibres, and here the 
deep muscle fibres of the longitudinal layer also end. This gives 
a hard feel to the pyloric end of the stomach. The projection into 
the interior caused by the sphincter and covered by mucous 
membrane is called the pyloric valve. 

Duodenum. — The mucous membrane of the duodenum (Fig. 29 ) 
should now be examined byslitting open itsdescending portion along 
the right convex margin and extending the cut above and below. 
Notice the aperture common to the bile-duct and the main 
pancreatic duct, placed on a small elevation, the (fwoifewal papilla, 
at the medial and back aspect of the descending portion of the 
duodenum. Pass a line probe through this opening and cut 
down along the probe. The ampulla of Vatcr and the openings 
of the bile and pancreatic ducts will be seen. Thu plica circulares 
begin to appear near the commencement of the descending portion 
of the duodenum and they arc very thickly set below the 
duodenal papilla. A large plica circularis overhangs the duodenal 
papilla like a cap and a prominent longitudinal fold called the 
plica longitudinalis duodeni usually descends from the papilla. 
The duodenal glands (Brunner’s glands) are seen only in the 
duodenum and exist in large numbers in its descending 
portion. 

Dissectiem. The sympathetic plexuses lying in the posterior 
abdominal wall and their prolongations may now be examined. 
Look for two large gangha, the cceliac ganglia. The left coeliac 
ganglion is found to the left side of the coeliac artery and the right 
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coeliac ganglion to the right side of the artery under cover of the 
inferior vena cava. 

The Coeliac Plezds (Solar plexus) is the largest of the three 
plexuses of the sympathetic which are seen in front of the verte- 
bral column ; it is situated at the level of the iirst lumbar vertebra. 
It consists of a network of nerve fibres and ganglia which lie 
between the suprarenal glands and in front of the commencement 
of the abdominal aorta and crura of the diaphragm. It surrounds 
the origin of the coeliac artery. Of the ganglia the chief are the 
two cceliac or semilunar ganglia, one in each half of the plexus. 
These are the largest gangha in the body. The right coeliac 
ganglion is placed beneath the inferior vena cava. Each ganglion 
is joined by the greater splanchnic nerve of the same side at its 
upper part while the lower part of the ganglion remains as a 
separate small ganglion, called the aortico-renal ganglion, and is 
joined by the lesser splanchnic nerve. The coeliac plexus gives 
off filaments which descend on the abdominal aorta and accom- 
pany the various branches of this arterial trunk. The following 
subsidiary plexuses are derived from the coeliac plexus ; — 

(1) The phrenic plexus accompanies the inferior phrenic 
branch of the abdominal aorta to the under surface of the dia- 
phragm wh'^rc it communicates with the phrenic nerve. On the 
right side a small ganglion called the ganglion phrenicum is seen 
at the point of communication. 

(2) The superior gastric plexus accompanies the left gastric 
branch of the cceliac artery and has been noticed while tracing 
the artery. 

(3) The hepatic plexus issues from the cceliac plexus, accom- 
panies the hepatic artery to the liver and is also prolonged on the 
other branches of the hepatic artery. It is joined by filaments 
from the left vagus nerve. This plexus has been examined while 
tracing the hepatic artery. A prolongation of this plexus along 
the right gastro-epiploic branch of the gastro-duodenal artery 
along the greater curvature of the stomach is called the inferior 
gastric plexus. 

(4) The lienal or splenic plexus accompanies the lienal artery 
to the spleen and distributes twigs along the various branches of 
the artery. It is joined by filaments from the right vagus nerve. 
It has been noticed during the dissection of the lienal artery. 

(5) The suprarenal plexus gets fibres mostly from the coehac 
ganghon as also from the coeliac plexus. It accompanies the 
middle suprarenal artery to the suprarenal gland. It is connected 
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above with the phrenic plexus and below with the renal plexus-. 
A filament from the lowest splanchnic nerve usually joins this 
plexus and a small ganglion is seen at the point of this junction. 

(6) The renal plexus derives its fibres from the ccehac ganglion, 
the coehac and aortic plexuses. It accompanies the renal artery 
to the kidney and is joined by the lowest splanchnic nerve from 
above. A few small ganglia are found in this plexus. Filaments 
from it are given to the suprarenal plexus and to the spermatic 
or ovarian plexus. 

(7) The superior mesenteric plexus is derived from the coeliac 
plexus. Its distribution with the branches of the superior mesen- 
teric artery has been noted. 

(8) The abdominal aortic plexus is placed upon the front and 
sides of the abdominal aorta between the origins of the superior 
and inferior mesenteric arteries. It derives its fibres from the 
coeliac and superior mesenteric plexuses and from the ganglia of 
the abdominal part of the sympathetic. It furnishes offshoots 
to the renal, the spermatic and tlie inferior mesenteric plexuses. 
It is continued downwards over the common iliac af j;eries to form 
the hypogastric plexuses. 

(9) The spermatic plexus accompanies the testicular branch of 
the abdominal aorta to the testis. It derives its fibres from the 
aortic and renal plexuses. In the female the ovarian plexus 
accompanies the ovarian artery to the ovary. 

fro) The inferior mesenteric plexus is derived from the aortic 
plexus. It accompanies the inferior mesenteric artery. Its dis- 
tribution with the branches of tlie artery has been noted. 

The student should now study the kidneys and suprarenal 
glands. Before cleaning the organ mote that a loose fibrous 
sheath, called the renal fascia, invests it. The renal fascia con- 
sists of two layers, an anterior and a posterior. Traced medially 
the anterior layer passes in front of the kidney over the renal 
vessels and the abdominal aorta and becomes continuous with the 
corresponding layer of the opposite side. Traced laterally it 
blends with the posterior layer at the lateral border of the kidney. 
Traced upwards it covers the suprarenal gland, blends above that 
organ with the posterior layer and is continuous with the fascia 
covering the under surface of the diaphragm. Traced downwards 
it merges into the subperitoneal fascia of the iliac fossa. The 
posterior layer of the renal fascia passes medialwards behind the 
kidney and is blended with the fascia covering the quadratus 
lumborum and the psoas major. Below the kidney it does not 
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fuse with the anterior layer but is lost in the iliac fossa like the 
anterior layer. 

Remove the renal fascia and clean the fatty tissue in which 
the kidney is embedded. This fatty tissue, called the adipose 
capsule, and the kidney are enclosed within the renal fascia. It 
is not to be confounded with the fibrous capsule which forms the 
immediate covering of the kidney and can be easily peeled off from 
the surface of the organ. Trabeculae pass from the renal fascia 
to the fibrous capsule of the kidneys after traversing the adipose 
capsule. The pad of fatty tissue lying behind the renal fascia is 
called paranephric fat. 

The Kidneys (Fig. 30) lie against the posterior abdominal wall, 
one on each side of the vertebral column and are placed opposite 
the last thoracic and the upper three lumbar vertebrae. The upper 
end of each kidney is nearer the vertebral column than the lower 
end. The upper end of the right kidney lies against the twelfth 
rib, while that of the left kidney lies against the lower border of 
the eleventh rib. The lower ends of the kidneys are about two 
inches above the iliac crest, that of the right side being a little 



Fig. 30. — Diagram showing relations of kidneys, supra- 
renal glands and spleen (From Morris). 

1 . Caval area. g. Duodenal area (non-peritoneal) . 

2. Gastric area (peritoneal). xo. Colic area of spleen. 

3. Hepatto area (non-peritoneal). 11, Meso-colic area. 

4. Gastric area of spleen. i2i Colic area (non-peritonea}}. 

,S. Duodenal area (non-peritoneal). 14. Meso-colic area. 

6. Splenic artery. 16. Ureter. 

7. Hepatic area (peritoneal). 18. Aorta. 

8. Pancreatic area (non-peritoneal). 20, Vena cava inferior; 
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lower. ■■ Their Avet^ge length is a.boiit four inches (lo cm.), breadth 
about two inches and a half, and thickness a little more than an 
incli. £ach kidney has a characteristic form and presents for 
examination two surfaces, two borders, and two ends. 

The anterior surface of both kidneys is convex and looks 
forwards and lateralwards. 

The anterior surface of the right kidney is covered by the right 
suprarenal gland close to the upper end of the organ. This por- 
tion is the suprarenal area and is non-peritoneal. Below this the 
lateral portion of the anterior surface presents the large hepatic 
area where the inferior surface of the liver hes in contact with it. 
This surface is peritoneal. Medial to this is the duodenal area close 
to the medial border of the kidney over which the second portion 
of the duodenum lies. This area is non-peritoneal. Below 
the hepatic area is the colic area over which the right flexure of 
the colon and the commencement of the transverse colon lies. 
This area is non-peritoneal. The extreme lower end of the anterior 
surface is usually covered by the coils of the small intestine. 

The anterior surface of the left kidney presents at its upper 
end and upper portion of the medial border a narrow supra- 
renal area covered by the left suprarenal gland. This area is 
non-peritoneal. The splenic area is narrow and close to the 
lateral border of the organ at its upper part. This area is perito- 
neal and lies in contact with the renal surface of the spleen. 
Between the suprarenal and splenic areas is the triangular gastric 
area covered by peritoneum. The postero-inferior surface of the 
stomach lies over this area. Below the gastric area and covering 
the upper part of the hilum of the kidney is the quadrilateral 
pancreatic area which is non-peritoneal and lies in contact with 
the posterior surface of the pancreas. At the lower and lateral 
part of the anterior surface is the colic area, which is non-perito- 
neal and covered by the left flexure of the colon and the com- 
mencement of the descending colon. Between the colic and 
pancreatic areas is the jejunal area which is peritoneal and 
covered by the jejunum. 

The posterior surface of both kidneys is less convex than 
anterior, is embedded in adipose tissue and has no peritoneal 
covering. It is in relation with the twelfth rib and the diaphragm 
above. Below that the psoas major muscle lies medially and 
the quadratus lumborum laterally. On the left side the eleventh 
rib ateo lies behind the upper end of the kidney. 

Borders.— The lateral border is markedly convex. The 
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medial border is concave and presents a deep longitudinal fissure 
called the htlum which gives passage to the vessels and nerves 
of the kidney as also its duct called the ureter. The hilum is 
bounded by two thick lips, an anterior and a posterior, and 
leads into a cavity called the renal sinus. The relative positions 
of the structures at the hilum should be noted. The renal vein 
lies in front, the ureter behind, and the renal artery lies between 
the two. The upper end of the kidney is thick and broad. The 
lower end is thin and more pointed. 

The student can easily distinguish between the right and left 
kidney by noticing the position of the ureter which is close to the 
posterior lip of the hilum- and is inclined downwards. 

The Ureters are two tubes which convey the urine from the 
kidneys to the bladder. Each ureter is about sixteen inches 
(40 cm.) in length ; it presents at the hilum of the kidney a 
funnel-shaped dilatation, the pelvis of the ureter, and is then 
continued downwards and medialwards as a cylindrical tube. 
It lies upon the psoas major muscle, crosses the common iliac or 
external iliac artery and enters the pflvis. It is covered by 
peritoneum. The right ureter passes into the .pelvis behind the 
terminal part of the ileum while the left behind the sigmoid meso- 
colon. Both are crossed by the testicular vessels. The course of 
the ureters in the pelvis will be studied at a later stage. 

Dissection. Remove one kidney with a portion of the ureter 
and renal vessels. Divide it into two halves by cutting through 
from the lateral to the medial border of the organ. Note that 
the ureter as it approaches the hilum of the kidney shows a funnel- 
shaped dilatation, called tho pelvis of the ureter. In the renal sinus 
the pelvis divides into two or three branches. These again 
subdivide into several short branches called calyces or infundibula. 

General structure of the kidney (Fig. 31). — From the cut lateral 
margin of the kidney strip off the fibrous capsule and reflect it 
towards the hilum. Note that at the renal sinus the fibrous capsule 
becomes continuous with the wall of the pelvis of the ureter. The 
proper substance of the kidney consists of a peripheral portion, 
which is pale and granular, called the cortical portion, and of a 
central portion which is dark coloured, called the medullary 
portion. In the medullary portion a number of (six to eighteen) 
dark conical masses are seen called the renal pyraptids. The bases 
of the pyramids are directed towards the cortical portion and 
their apices called the renal papilla are embraced by the calyces. 
One or more papillae may be thus embraced by one cailyx, The 
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cortical substance is prolonged between the pyramids forming 
the renal columns (columns of Bertini) and through these columns 
the renal vessels are seen as they pass. Along the bases of some 
of the P5rramids arterial arches may be seen. 

The student has noted three capsules in connection with the 
kidney. From without inwards they are : (i) the renal fascia. 
(2) the fatty or adipose capsule and (3) the fibrous capsule. 

The Suprarenal Glands (Figs. 32,33) are two small bodies 
situated on the upper ends of the kidneys encroaching slightly 
on their anterior surfaces and medial borders. 

The right suprarenal gland is triangular in shape. Its anterior 
surface presents a lateral triangular area which lies against the 
posterior surface of the liver and a medial narrow area covered 
by the inferior vena cava. At the upper part of this medial area 
is a small fissure, called the hilum, through which the right supra- 
renal vein emerges. The posterior surface lies against the 
diaphragm by its upper part. By its lower part which is con- 
cave it lies over the right kidney. 

The left suprarenal gland is semilunar in shape. Its medial 
border is conve.x and lateral border concave. Its anterior surface 
at the upper part is covered by the stomach being separated 
from that viscus by the omental bursa. At its lower part it is 
covered by the pancreas and the lienal artery. The hilum 
through which the left suprarenal vein emerges is situated at 
the lower and medial part of this surface. The posterior surface 
is subdivided into two areas, medial and lateral, by a ridge ; the 
medial area is Hat and rests against the left crus of the 
diaphragm ; the lateral area is deeply concave and lies against 
the medial border and upper end of the left kidney. 

General Structure . — The suprarenal gland is enclosed by a 
fibrous capsule which sends processes into its interior. On sec- 
tion, it is seen to consist of an e.xternal firm part, the cortex and 
of an internal pulpy part, the medulla. 

Dissection. The diaphragm should now be studied. Remove 
the peritoneum from its abdominal surface and clean the 
muscular fibres, the crura and the central tendon, taking care of 
the vessels and nerves which ramify upon this surface of the 
muscle. 

The Diaphfagia (Fig. 34) is a musculo-tendinous arch which 
forms the movable partition between the thoracic and abdominal 
cavities. It forms the convex floor of the thorax and the 
concave roof of the abdomen. Its circumferential portion is 





suprarenal gland. 
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muscular which takes origin from the xiphoid process, the sur- 
rounding ribs and vertebral column ; its central portion which 
constitutes the insertion, is tendinous. The origin of the muscu- 
lar fibres may be divided into three parts ; the sternal, costal 
and lumbar. The sternal portion arises from the posterior surface 
of the xiphoid process by two fleshy slips. The costal portion 
arises from the inner surface of the cartilages of the lower six ribs 
on either side interdigitating with the transversus abdominis. 
The lumbar portion arises from the lateral lumbocostal arch, from 
the medial lumbocostal arch and from the bodies of the upper 
two or three lumbar vertebra by two crura. 



Fig 34. — Abdominal surface of the diaphragm. 


A. Right leaflet 

B. Left leaflet 

C. Central leaflet. 

D. Right crus. 

E. Lett crus, 

F. Lateral 1 umbo-costal arch. 

G. Medial lumbo costal arch; 


H. Aortic opening. 

I. (Esophageal opening. 

J. Vena caval opening. 

L. Fourth lumbar vertebra. 

M. Pioas major. 

N. Quadratus lombomm. 

G. Tip of last rib. 


The lateral lumbocostal arch (External arcuate ligament) is the 
thickened and arched upper part of the fascia covering the 
quadratus lumborum. It is attached medially to the transverse 
process of the first lumbar vertebra and laterally to the tip and 
lower border of the twelfth rib. 

The medial lumbocostal arch (Internal arcuate ligament) is the 
thickened and arched upper part of the fascia covering the psoas 
major. It extends from the side of the body of the second lumbar 
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vertetra and the tendinous crus of the diaphragm to the tip of 
the transverse process of the first lumbar vertebra. 

The cmra of the diaphragm are two in number. The right crus 
is larger and longer and arises by tendinous fibres from the anterior 
surfaces of the bodies of the upper three lumbar vertebras and the 
intervertebral fibro-cartilages Ijang between them. The attach- 
ment of the left crus does not descend below the second lumbar 
vertebra. Where the aorta enters the abdomen the medial 
tendinous margins of the two crura are united together by a 
tendinous arch in front of the aorta. 

From these sources of origin all the fibres of the muscle con- 
verge to be inserted into the central tendon. The slips originating 
from the xiphoid process are short and are separated from the 
muscle fibres originating from the costal cartilages by a cellular 

interval and hence no muscle fibres intervene between the pleural 
sac above and the peritoneal .sac below at this situation. The 
muscle fibres arising from each crus separate into two bundles, 
a lateral and a medial. The lateral bundles diverge from each 
other and are inserted into the central tendon. The medial 
bundles of the two sides decussate in front of the aortic and behind 
the oesophageal opening before being inserted into the central 
tendon. 


The Central Tendon of the Diaphragm is the expanded tendin- 
ous part in tlie centre and is placed below the pericardium vv^ith 
which it is blended. It resembles a trefoil leaf in shape consisting 
of three leallels. The right leaflet is the largest^ the left the 
smallest, and the middle intermediate in size. 


Openings in the Diaphragm.— There are three large and several 

small openings iu the diaphragm. The three large, openings are : 

(i) The aortic opening which is osseoaponeurotic, and bounded 
in front by the fibrous arch which connects the medial margins of 
the two crura and behind by the body of the first lumbar vertebra 
It gives passage to the aorta, the thoracic duct and the azygos 
vein. (2) The (esophageal opening is oval in shape and placed in 
the muscular part of the diaphragm, lying above, in front and to 
the left of the aortic opening. It is situated opposite the tenth 
thoracic vertebra. Behind it are the decussating medial bundles 
from the two crura. It gives passage to the oesophagus, the 
vagus nerves, and some oesophageal vessels. (3) The vena 'caval 
opening the highest of the three, quadrilateral in shape and 
situated at the junction of the right and middle leaflets and 
entirely tendmous. It is situated opposite the fibrocartilage 
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between the eight and ninth thoracic vertebrae. It transmits 
the inferior vena cava and some filaments of the right phrenic 
nerve. Small openings. — The right crus is perforated by the 
three splanchnic nerves and the left eras transmits, in addition, the 
hemiazygos vein. The superior epigastric artery passes in the 
interval between the sternal and costal origins of the diaphragm. 
The musculb-phrenic artery pierces the costal origin of the 
diaphragm opposite the eighth or ninth rib. 

Relations. — The upper surface of the diaphragm is in relation 
with the base of the lung on either side, the pleura intervening 
between the two ; its central tendon, with the heart, the pericar- 
dium intervening between the two. The under surface of the 
diaphragm is covered for the most part by the peritoneum ; its 
right side is in contact with the right lobe of the liver, right kidney 
and right suprarenal gland, its left side with the left lobe of the 
liver, the fundus of the stomach, the spleen, the left kidney and 
the left suprarenal gland. 

Nerve supply. — The diaphragm is supplied by the phrenic 
and lower six intercostal nerves. Arterial supply. — On the 
under surface of th<! diaphragm are the two inferior phrenic 
arteries (p. 89), the musculo-phrenic artery which supplies the 
upper costal slips of the diaphragm, and the superior epigastric 
artery which ramifies over the middle of the muscle. The last 
two arteries arc branches of the internal mammary artery. 
Actions . — The diaphragm is the chief muscle of inspiration. 
When the drrumfenmtial muscle fibres contract the central 
tendon is lowered pushing down the abdominal viscera and thus 
increasing the vertical diameter of the thoracic cavity. As 
soon as the descent of the central tendon is checked the lower 
ribs are elevated and the sternum is thrown forwards. 

VESSELS ON THE POSTERIOR ABDOMINAL WALL 

Dissection. The dissection of the vessels of the posterior 
abdominal wall should now engage the attention of the student. 
The abdominal aorta and those of its branches which have not 
been studied are now to be cleaned. When cleaning the lumbar 
branches of the aorta which pass latcralwards behind the sympa- 
thetic trunk, care should be taken not to injure this trunk. Tlie 
cisterna chyli together with the commencement of the thoracic 
duct and the azygos vein are to be looked for in the space between 
the aorta and the right crus of the diaphragm. The inferior 
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vena cava is to be cleaned and its tributaries traced. Numerous 
lymph glands are seen on either side of the aorta and inferior 
vena cava ; some of these ought to be preserved. 

The Abdominal Aorta (Fig. 35) extends from the lower border 
of the twelfth thoracic vertebra at the aortic opening of the diaph- 
ragm to the level of the body of the fourth lumbar vertebra a little 
to the left of which it divides into the two common iliac arteries. 
It runs an oblique course for it begins in the median line and 
ends a little to the left of the median lino. Its termination takes 
place opposite a point below and slightly to the left of the umbili- 
cus and on a level with the highest point of the iliac crest. The 
coils of small intestine, the great omentum, the transverse colon, 
the liver, the stomach and the lesser omentum which covered 
the artery superficially have all been removed. The structures 
which arc in direct relation with it are in front the cceliac plexus, 
the lienal vein, the pancreas, the left renal vein, the third part 
of the duodenum, the mesentery proper, the aortic plexus and 
some lymph glands (preaortic). Behind it are the bodies and 
intervertebral discs of the lumbar vertebra;, the anterior 
longitudinal ligament and the left lumbar veins. To its right 
aide the azygos vein, the cisterna chyli, the thoracic duct, 
the right crus of the diaphragm and the inferior vena cava. To 
its left side are the left crus of the diaphragm, the left celiac 
ganglion . and the ascending part of the duodenum. On either 
.side of the aorta are many lymph glands called lateral aortic 
lymph glands. 

The Braaches of the Abdominal Aorta arise in the following 
order ■ — First are the two inferior phrenic arteries which issue 
from the front of the aorta immediately it enters the abdominal 
cavity ; next is the single trunk of the ccehac artery ; about a quar- 
ter of an inch lower down is the trunk of the superior mesenteric 
artery ; at the same level as the superior me.senteric are the two 
middle suprarenal arteries, one from each side of the aorta ; 
half an inch lower down the right and left renal arteries arise 
from the sides of the aorta ; below the renal arc the two testicular 
or ovarian arteries, arising from the front of the aorta ; about 
two inches above the bifurcation of the aorta, the trunk of the 
inferior mesenteric artery issues ; the lumbar arteries, four in 
number, on either side, arise from opposite the upper four lumbar 
vertebra ; and lastly the single middle sacral artery takes origin 
from the back part of the aorta a little above its bifurcation. 

The branches of the abdominal aorta may be classified into 
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three seta : (i) the tenttinal — these are the two common iliac 
arteries ; (2) the parietal — these are the inferior phrenic, lumbar 
and middle sacral ; (3) the visceral — these, are’ the remaining 
branches and supply the abdominal viscera. Of these fheceeliac, 
the superior mesenteric and the inferior mesenteric arteries have 

studied. The remaining branches are now to be exa* 

mined- 

S' 

The *&iJerior Phrenic Arteries, two in number, arise from 
the abdominal aorta just below the diaphragm above the origin 
of the coeUac artery and run upwards and lateralwards to the under 
surface of the diaphragm! The left phrenic artery passes behind 
the oesophagus while the right artery passed behind the 
the inferior vena cava. Each phrenic artery gives ofi the superior 
suprarenal artery which supplies the suprarenal gland. At the 
posterior border of the central tendon each vessel divides into a 
medial and a lateral branch. The medial branch passes forwards 
and anastomoses with its fellow of the opposite side and with 
the musculophrenic artery. The lateral branch passes, towards 
the side of the thorax and anastomoses with the musculophrenic 
and lower intercostal arteries. The inferior phrenic vein ter- 
minates in the inferior vena cava. 

The Middle Suprarenal Arteries (Middle capsular arteries), 
two in number, arise from the abdominal aorta on either side 
opposite the origin of the superior mesenteric artery. They pass 
lateralwards and slighty upwards to the suprarenal gland and 
anastomose with the suprarenal branches of the inferior phrenic 
artery above and renal artery below. The right suprarenal vein 
terminates in the inferior vena cava, but the left one terminates 
either in the left renal or inferior phrenic vein. 

The Reaal Arteries are two short thick branches which arise 
from the abdominal aorta just below the origin of the superior 
mesenteric artery. Each artery passes lateralwards to the hilum 
of the kidney. , The right one is longer than the left and passes 
behind the inferior vena cava. Before entering the hilum of the 
kidney each artery divides into three or four branches which lie 
between the renal vein in front and the ureter behind. These 
branches enter the substance of the kidney along the renal columns 
and have been examined in the longitudinal section of the kidney. 
Each renal artery gives off a branch, the inferior suprarenal 
artery, to the suprarenal gland and some twigs to the ureter and 
to the stirrounding cellular tissue. The renal veins open into 
the infeiriOT vena cava.' The left vein is the longer and receives 
12 
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in addition -the left testicular or ovarian vein and Sometimes 
the left suprarenal vein. 

The Testicttlor Arteries (Internal spermatic arteries) are two 
long slender hranches of the abdominal aorta which issue below 
the origin of the renal arteries. Each vessel passes downwards 
and lateralwards to the abdominal inguinal ring crossing the psoas 
major, the ureter and the external iliac artery. The right artery 
passes in front of the inferior vena cava and behind the terminal 
part of the ileum. The left artery passes behind the iliac part 
of the descending colon. Its course through the inguinal 
canal with the other constituents of the spermatic cord to the 
testis has been e.xamined. The right testicular vein opens into the 
inferior vena cava while the left one opens into the left renal vein. 

The Ovarian Arteries in the female correspond to the testicular 
arteries in the male. In the abdomen proper they have the same 
course as the testicular arteries and enter the pelvis by crossing 
the commencement of the external iliac artery. Their distribu- 
tion to the ovaries will be examined during the dissection of the 
female pelvis. The ovarian veins end in the same way as the testi- 
cular veins. 

The Lumbar Arteries, usually four in number on each side, 
arise from the back part of the aorta. They resemble and an' 
in series with the intercostal arteries. They run lateralwards 
upon the bodies of the lumbar vertebrse, beneath the sympathetic- 
trunk and disappear behind the psoas major by passing beneath 
the fibrous arches which give origin to this muscle. Their further 
course behind the muscle will be noticed later on. The lumbar 
veins open into the inferior vena cava. 

The Middle Sacral Artery arises from the back of the aorta 
a little above its bifurcation. It descends in the middle line 
into the pelvis minor along the bodies of the fourth and fifth 
lumbar vertebrs. Its further course in the pelvis will be studied 
later on. The middle sacral vein opens into the left common 
iliac vein. 

The Common Iliac Arteries (Fig. 35) are the terminal branches 
of the abdominal aorta. They commence a little to the left side of 
the fourth lumbar vertebra and pass downwards and lateralwards 
and divide opposite the lumbo-sacral articulation into the ex- 
ternal iUac and hypogastric arteries. The right common iliac 
artery is longer than the left. Each artery lies upon the fourth 
and fifth lumbar vertebras, is covered by peritoneum and the small 
intestine and is crossed by the ureter. The inferior vena cava, 
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the right common iliac vein and the psoas major muscle lie on 
the lateral side of the right artery. The left common iliac vein 
lies medial and the psoas major muscle lateral to the left artery. 

Four to six lymph glands called common iliac glands lie on 
the sides of and behind the common iliac artery. Their efferents 
pass to the lateral aortic lymph glands. 

The Common Iliac Veins (Fig. 35) are formed by the union of 
the external iliac and hypogastric veins. The right common iliac 
vein is placed at first behind and then lateral to the companion 
artery. The left common iliac vein is longer than the right, lies 
to the medial side of its companion artery and then passes behind 
the right common iliac artery to unite with the vein of the oppo- 
site side forming the inferior vena cava. Tributaries . — Each 
common iliac vein receives the ilio-lumbar vein and the left com- 
mon iliac vein receives in addition the middle sacral vein . 

The External Iliac Artery (Fig. 35) begins opposite the lumbo- 
sacral articulation at the bifurcation of the common iliac artery. 
It extends to a point behind the inguinal ligament midway between 
the symphysis pubis and the anterior superior iliac spine, where 
it becomes the femoral artery. Its direction is indicated on the 
surface of the abdomen by the lower two thirds of a Une drawn 
from a point to the left side and a little below the umbilicus to 
a point midway between the symphysis pubis and the anterior 
superior iliac, spine. It lies under cover of the ileum on the right 
side and the sigmoid colon on the left side. The, external sperma- 
tic branch of the genito-femoral nerve and the testicular vessels 
cross the artery near its termination. The psoas major muscle 
lies at first laterally and then behind the artery. Its companion 
vein lies medially. The external iliac lymph glands, eight to ten 
in number lie on the sides of the artery. The branches of the 
external iliac artery are (i) the inferior epigastric and (?) the 
deep circumflex iliac. Both have their origin just above the 
inguinal ligament. Their course and distribution have been 
examined during the dissection of the anterior abdominal wall. 

The External Iliac Vein is the continuation of the femoral 
vein and has an extent like the companion artery. It lies at 
first medial to and then behind its companion artery on the right 
.side while on the left side it lies on the medial side of the artery 
throughout its coarse. The inferior epigastric and deep cir- 
cumflex iliac veins open into it. 

The Cistema Chyli (Receptaculum chyli) is the expanded 
commencement of the thoracic duct. . It is situated in front of 
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th.e first and second lumbar vertebra; between the aorta and the 
right crus of the diaphragm and is about two inches (5 cm.) in 
length. It contracts above and becomes the thoracic duct, 
which enters the thorax through the aortic opening in the dia- 
phragm. The azygos vein lies on its right side. It receives the 
following efferent lymph vessels ; (i) the right and left common 
lumbar lymph trunks which are formed by the efferent lymph 
vessels from the lateral aortic lymph glands lying at the sides of 
the inferior vena cava and aorta and join the lower end of the 
cisterna ; (2) the intestinal lymph trunk from the preaortic lymph 
glands, which joins the cisterna at its middle ; (3) the two lower 
thoracic lymph trunks from the lower intercostal lymph glands 
which join the cisterna at its upper end. 

The Azygos Vein (Vena azygos major) is the continuation 
upwards of the right ascending lumbar vein. It hes betweeir 
the cisterna chyli and the right crus of the diaphragm and enters 
the thorax through the aortic opening with the thoracic duct. 

The Hemiazygos Vein (Vena azygos minor) is the continuation 
upwards of the left ascending lumbar vein. It pierces the left 
crus of the diaphragm and enters the thorax. 

The Inlerior Vena Cava (Fig. 35) is the large venous channel 
which returns the blood from the lower extremities and the abdo- 
men to the heart. It is formed by the union of the two common 
iliac veins on the body of the fifth lumbar vertebra. It ascends 
on the bodies of the vertebra along the right side of the abdominal 
aorta to the under surface of the liver. It is then lodged in a 
deep groove, fossa for the inferior vena cava, on the posterior 
surface of that organ. As it leaves the liver it pierces the central 
tendon of the diaphragm and opens into the right atrium. In 
front of it are the mesentery, the right testicular artery, the duo- 
denum, the pancreas, the portal vein, and the posterior surface 
of the liver. Its tributaries are : the two common iliac, lumbar, 
right testicular or ovarian, renal, right suprarenal, inferior phrenic, 
and hepatic veins. 

Lymph Glands. — During the dissection of the abdomen the 
student has noticed clusters of lymph glands associated with 
large blood vessels. These may be grouped in the following 
manner : — (i) The external iliac lymph glands, about ten in num- 
ber, arranged on the medial and lateral sides of the external iliac 
vessels. Their afferents are derived from the inguinal and sub- 
inguinal lymph glands, the deep lymphatic vessels of the abdomi- 
nal -wail below the umbilicus, corresponding to the area of dis- 
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tribution of the inferior epigastric and deep circumflex iUac 
arteries. Their efferents pass to the common iliac lymph glands. 

(2) The common iliac lymph glands, about six in number, lie 
behind and on the sides of the common iliac artery ; their afferent 
vessels are derived from the external iliac and hypogastric lymph 
glands. Their efferents pass into the lumbar lymph glands. 

(3) The lumbar lymph glands consist of three groups, [a) 
Those situated in front of and behind the inferior vena cava are 
called the right lateral aortic lymph glands, (b) Those on the left 
side of the abdominal aorta are called the left lateral aortic lymph 
glands. Both right and left groups receive the efferents of the 
common iliac lymph glands, the lymph-vessels from the kidneys 
and suprarenal glands and the lateral abdominal muscles. Their 
efferents form the right and left lumbar lymph trunks which open 
into the cisterna chyli. (c) The preaortic lymph glands are situat- 
ed in front of the abdominal aorta and chiefly surround the ori- 
gins of the coeliac, superior mesenteric and inferior mesenteric 
arteries. Their afferents are derived from the viscera supplied 
by these arteries and their efferents unite to form the intestinal 
lymph trunk which opens into the cisterna chyli. 

FASCliE AND MUSCLES ON THE POSTERIOR 
ABDOMINAL WALL 

Dissection. Tlic muscles and fasciai of the posterior abdominal 
wall should now engage the attention of the dissector. These 
are the psoas major, iliacus and quadratus lumborum and the 
fasciae which cover these muscles. Keep intact the medial por- 
tion of the fascia iliaca so that its connection with the pelvic fascia 
may be demonstrated. When cleaning the psoas major muscle 
take care of (i) the femoral nerve which will be seen between 
the psoas and iliacus ; (2) the lateral femoral cutaneous nerve 
and ilio-inguinal nerve which will be noticed at the lateral border 
of the psoas ; (3) the genito-femoral nerve which will be seen on 
its anterior surface ; (4) the sympathetic trunk which will be found 
on its anterior border. When cleaning the quadratus lumborum, 
take care of (i) the ilio-hypogastric and ilio-inguinal nerves 
which run over it obliquely ; and (2) the last thoracic nerve 
which passes laterally in front of it. 

The Fascia Iliaca covers the anterior surfaces of the iliacus 
and psoas muscles as one continuous membrane. Above the 
level of the iliac crest it is thin but becomes thick near the 
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inguinal ligament. It is attached laterally to the inner lip of the 
crest of the ilium ; medially to the brim of the lesser pelvis ; infe- 
riorly it is attached to the inguinal ligament lateral to the external 
iliac vessels where it is continuous with the fascia transversalis ; 
behind the external iliac vessels and beyond the inguinal ligament 
it is prolonged into the thigh as the ilio-pectineal fascia which 
covers the iliacus and psoas muscles on the thigh, forms the 
posterior wall of the femoral sheath and becomes continuous 
medially with the pectineal fascia. Superiorly above the level 
of the iliac crest the fascia iliaca is prolonged over and covers the 
psoas major muscle only. Here it is attached medially to the 
intervertebral hbro-cartilages and the contiguous prominent 
margins of the bodies of the lumbar vertebra by a series of fibrous 
arches ; laterally it is continuous with the fascia covering the 
quadratus lumborum ; superiorly it forms the thickened arched 
band called the medial lumbo-costal arch. 

The Fascia covering the Qaadratas Lamboram covers the 
muscle anteriorly. It is attached medially to the front of the 
transverse processes of the lumbar vertebra; where it is continuous 
with the fascia iliaca covering the psoas major ; laterally it is 
continuous with the anterior layer of the lumbo-dorsal fascia ; 
below it is attached to the ilio-lumbar ligament and the contiguous 
part of the iliac crest ; and above to the tip and the lower border 
of the twelfth rib forming the thickened arched band called the 
lateral lumho-costal arch. 

The Psoas Major (Psoas magn us) (P'ig. 35) aiises (i) from the 
anterior surfaces and lower borders of the transverse processes of 
all the lumbar vertebra, (z) from the intervertebral librocartilages 
and the adjacent prominent margins of the bodies of the twelfth 
thoracic and all the lumbar vertebrae, by five slips— the first 
slip arises by the adjacent margins of the bodies of the twelfth 
thoracic and first lumbar vertebrae and the intervertebral fibro- 
cartilage between them, and the fifth slip from the adjacent 
margins of the lower two lumbar vertebrae and the interposed 
fibrocartilage, and (3) from the tendinous arches which bridge over 
the lumbar vessels along the sides of the bodies of the lumbar 
vertebne. The muscle passes downwards along the brim of the 
lesser pelvis. Proceeding behind the inguinal ligament it ends in 
a tendon which receives the insertion of the iliacus on its lateral 
side and is inserted into the lesser trochanter of the femur. Nerve- 
supply. —It is supplied by branches from the second and third 
lumbar nerves. Action . — Acting from above it flexes the thigh 
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on the pelvis in conjunction with the iliacus. When it acts 
from below it bends the lumbar portion of the vetebral colunnin 
forwards. 

The Psoas Minor (Psoas parvus) is sometimes present. It 
arises from the bodies of the twelfth thoracic and first lumbar 
vertebrce and from the fibrocartilage between them. The muscle 
fibres soon end in a long tendon which passes along the front 
and medial aspect of the psoas major to be inserted into the 
iliopectineal eminence, pecten pubis and iUac fascia. It is 
supplied by a branch from first lumbar nerve. Action . — It is 
a tensor of the iliac fascia. 

The niacas is triangular in form and arises (i) from the 
base of the sacrum ; (2) from the anterior sacro-iliac and ilio- 
lumbar ligaments, and (3) from the upper part of the iliac fosSa 
and the inner lip of the iliac crest. It is inserted (r) into the 
lateral side of the tendon of the psoas major, (2) into the lesser 
trochanter of the femur in common with the tendon of the psoas 
major, and (3) into the surface of bone below the lesser trochanter. 
It is supplied by a branch from the femoral nerve. Action . — 
Acting from above it flexes the thigh on the pelvis in conjunc- 
tion with the psoas major. Acting from below it bends forwards 
the pelvis. 

The Quadratas Lumbonim arises (i) from the ilio-lumbar 
ligament, (2) from the adjacent part of the iliac crest, and (3) 
from the tips of the transverse proce.sses of the lower two or three 
lumbar vertebne. It is inserted (1) into the medial half of the 
lower border of the last rib and (2) into the tips of the transverse 
processes of the. upper three or four lumbar vertebra;. It is 
supplied from the twelfth thoracic and first and second lumbar 
nerves. Action . — It draws down the last rib and hence helps 
inspiration. It also flexes the vertebral column laterally. 

NERVES ON THE POSTERIOR ABDOMINAL WALL 

Dissectioa. — The dissection of the nerves on the posterior 
wall of the abdomen should now engage the attention of the 
student. These are the sympathetic trunk and the anterior 
divisions of the lumbar nerves which form the lumbar plexus. 
The sympathetic trunk lies along the anterior margin of the 
psoas major. If is to be cleaned and the branches which proceed 
from its ganglia to the lumbar nerves as also its branches to the 
aortic and hypogastric plexuses are to be followed, 
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Jinapstlietic System— The general plan of arrangement of 
the sympathetic system of nerves should be understood by the 
student. In the first place he should know that there is the 
aatmUHnic nervous system in the human body, the action of 
which is independent of the control of the will. It innervates 
the unstriped muscles, viscera, glands and blood vessels. This 
system is subdivided into two secondary systems : the para- 
sympathetic and the sympathetic. The parasympathetic system 
consists of a cranial and a sacral portion. The cranial para- 
sympathetic system consists of groups of nerve cells situated in the 
midbrain and hindbrain from which autonomic nerve fibres 
issue inseparably with certain cerebral nerves, viz., the oculo- 
motor, the facial, the glossopharyngeal, the vagus and the 
accessory nerves. These will be considered in detail in connection 
with cerebral nerves. The sacral parasympathetic system consists 
of groups of nerve cells situated in the sacral segment of the med- 
ulla spinalis from which parasympathetic fibres issue inseparably 
with the second, third and fourth sacral nerves. These will be 
considered in detail in connection with the sacral nerves and 
the pelvic plexuses. The sympathetic system on the other hand 
consists of a separate series of ganglia which are connected by 
intervening cords all visibk' to the naked eyi' and extending from 
the first cervical vertebra to the coccyx. From this gangliated 
cord communicating branches are given off to the cerebral and 
spinal nerves as also branch' s to the vi.scera along blood-vessels 
forming plexuses upon them. Functionally the parasympathetic 
system is antagonistic to the sympathetic system, e.g., the para- 
sympathetic fibres passing with the oculomotor nerve innervate 
the sphincter of the pupil and thus cause its contraction whereas 
the sympathetic fibres innervate the dilator of the pupil and thus 
cause its dilatation. 

Sympathetic Tivmk (Fig. 35). — Ylcis abdominal portion of the sym- 
pathetic trunk is continuous above with the thoracic portion behind 
tlie medial lumbo-co.stalarch. It is placed on the bodies of the lum- 
bar vertebrae along the medial border of the psoas major muscle. 
On the right side it lies behind the inferior vena cava and on 
the left side it lies to the left of the aorta. Below it becomes 
continuous with the pelvic portion of the sympathetic trunk 
by passing behind the common iliac artery. In the lumbar 
portion usually four ganglia will be noticed, from which grey 
rami communicantes pass laterally and branches of distribution 
pass medially. The grey rami communicantes, one from each 
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ganglion, pass from all the four ganglia to the corresponding 
lumbar spinal nerves. The first and second and sometimes the 
third lumbar spinal nerves send whtie rami comnmnicantes to 
the corresponding ganglia. The rami accompany the lumbar 
arteries. The branches of distribution are many filaments which 
pass medially to form chiefly the aortic plexus, but some pass 
downwards to join the hypogastric plexus. 

Oissectio&i Remove the psoas major muscle piecemeal on 
one side to expose the anterior primary divisions of the lumbar 
nerves which pass through it. Trace these nerves to the forma- 
tion of the lumbar plexus. Trace the lumbar vessels further 
lateralwards. Look for the branches of the lumbar plexus. 
The iliohypogastric and ilioinguinal nerves will be seen crossing 
the quadratus lumborum obliquely from the upper part of the 
lateral border of the psoas major. The genitofemoral nerve 
will be seen to emerge from the medial border of the psoas major 
and he along the anterior surface of the muscle. The lateral 
femoral cutaneous nerve emerges from the lateral border of the 
psoas major at about its middle. The thick femoral nerve will be 
seen to he between the ihacus and the lateral border of the psoas 
major. The obturator nerve emerges from the medial border 
of the psoas major at the back part of the brim of the lesser pelvis. 
The accessory obturator nerve, if present, will be seen to descend 
along the medial margin of the psoas major. 

Lumbar Plexus (Fig. 36). — ^The anterior divisions of lumbar 
nerves are five in number. A branch from the twelfth thoracic 
nerve joins the first lumbar. This communicating branch together 
with the anterior divisions of the upper three lumbar nerves 
and a part of the anterior division of the fourth unite to form a 
series of loops called the lumbar plexus. The plexus is contained 
in the substance of the psoas major near the posterior surface of 
the muscle and is placed in front of the transverse processes of 
the lumbar vertebrae. The remaining part of the anterior divi- 
sion of the fourth lumbar nerve unites with the anterior division 
of the fifth lumbar to form the lumbosacral trwnk which passes 
downwards behind the common ihac artery to join the sacral 
plexus. The fourth lumbar nerve is called the nervus furcaiis 
on account of the fact that it divides to join both the lumbar 
and sacral plexuses. The usual arrangement of the plexus is as 
follows : the first lumbar nerve is joined by a branch from the 
last thoracic ; it divides into three branches — the ilio-hypogastric, 
the ilio-inguinal, and the upper root of the genito-femoral, 
18 
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Ea^cli of the second, third and fourth lumbar nerves divides into a 
ventral and a dorsal division and gives off other branches. The 



Fig. 36.— The lumbar plexus (after Cunningham). 

A. Twelfth rib. 3- Ilio-inguiDal nerve. 

B. Quadratus lumborum. 4. (ienito-femoral nerve. 

C. lliacas. 5 - Lateral femoral cutaneous nerve. 

1 ). Psoas major, t>. Lemoral nerve. 

1. Last thoracic nerve. 7 - Obturator. 

1 . Ilio-hypogastric nerve. 8. Lumbo-sacral trunk. 

obturator nerve is formed by the union of the three ventral divi- 
sions, The femoral nerve is formed by the union of the three dor- 
sal divisions. The genitofemoral is formed by the union of its 
upper and lower root, the former being contributed by the first 
lumbar nerve and the latter by the ventral division of the second 
lumbar nerve. The lateral femoral cutaneous nerve is formed 
by the union of its two roots derived from the dor sal divisions of 
the second and third lumbar nerves. The accessory obturator 
nerve when present is formed by two roots derived from the' 
ventral division.s of the third and fourth lumbar nerves. The 
branches given oft from the lumbar plexus are : — 

(1) Muscular branches. —The psoas minor is supplied from 
the first lumbar, the psoas major from the second and third 
lumbar, the quadratus lumborum from the first and second 
lurilbar nerves. 

(2) The ilio-hypogastric nerve arises from the first lumbar 
nerve and appears at the lateral border of the psoas major at its 
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upper part. It then passes obliquely downwards and lateral- 
wards across the quadratus lumborum towards the iliac crest. 
Here it pierces the posterior part of the transversus abdominis 
and divides into a lateral and an anterior cutaneous branch. The 
former crosses the iliac crest to supply the gluteal region, while 
the latter has been traced to its destination (p. 25). 

(3) The ilio-inguinal nerve arises from the first lumbar nerve. 
It appears at the lateral border of the psoas major just below 
the ilio-hypogastric nerve. It then crosses the quadratus lumbo- 
rum obliquely and near the front part of the iliac crest it perfo- 
rates the transversus abdominis. Its subsequent course and dis- 
tribution to the skin of the scrotum or labium majus have been 
already examined (p. 25) ; its distribution to the skin of the upper 
and medial part of the thigh will be noticed during the dissection 
of that part. 

(4) The genito-femoral nerve (genito-crural nerve) arises by 
two roots, one from the first lumbar and the other from the ventral 
division of the second lumbar. It passes through the psoas 
major and appears at its medial border. It then descends 
on the surface of the muscle and divides into two branches, the 
c-xternal spermatic and lumbo-inguinal nerves. The external 
spermatic nerve (genital branch) crosses the external iliac artery 
to gain the abdominal inguinal ring, through which it passes to 
supply the cremaster muscle. In the female it passes with the 
round ligament of the uterus and ends in the labium majus. 
The lumbo-inguinal nerve (crural branch) descends lateral to the 
external iliac artery and passes behind the inguinal ligament 
to the thigh on the lateral side of the femoral artery. Its dis- 
tribution to the skin of the upper and front part of the thigh will 
be examined during the dissection of the inferior extremity, 

(5) The lateral femoral cutaneous nerve (external cutaneous 
nerve) arises by two roots derived from the dorsal divisions of 
the second and third lumbar nerves. It passes through the 
psoas major and emerges near the middle of its lateral border. 
It crosses the iliacus muscle obhquely and then passes through 
the notch below the anterior superior iliac spine and behind 
the inguinal ligament to the thigh. 

(6) The femoral nerve (anterior crural nerve) i.s the largest 
branch of the lumbar plexus and arises by three roots derived 
from the dorsal divisions of the second, third and fouth lumbar 
nerves. It runs downwards through the psoas major and appears 
at the lateral border of the muscle. Next it descends between 
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the psoas major and the iliacus and gives branches to the latter 
muscle. It then passes behind the inguinal ligament to the 
thigh. 

(7) The obturator nerve arises by three roots from the ventral 
divisions of the second, third and fourth lumbar nerves. It 
descends through the psoas major and appears at the medial 
border of the muscle near the back part of the brim of the lesser 
pelvis. It then passes towards the upper part of the obturator 
foramen along the inner surface of the wall of the lesser pelvis. 
Accompanied by the obturator artery it passes out of the pelvis 
through the obturator foramen. 

(8) The accesory obturator nerve is occasionally found. It 
arises either from the obturator nerve or from the ventral divi- 
sions of the third and fourth lumbar nerves. It passes downwards 
alongthemedialborderof the psoas major and reaches the thigh 
by crossing the superior ramus of the os pubis behind the 
pectineus. 

The anterior division of the last thoracic nerve gives a com- 
municating twig to the first lumbar nerve and then passes along 
the lower border of the twelfth rib across the quadratus lumbo- 
rum accompanied by the subcostal artery. Near the lateral 
border of that muscle it pierces the transversus abdominis and 
then runs forwards between the transversus and internal oblique 
muscles in the anterior abdominal wall where its distribution 
has already been seen (p. 25). 

The portions of the lumbar arteries which were covered by 
the psoas major are now exposed. They are four in number on 
either side. Traced backwards at the intervals between the 
transverse processes each artery is found to give off a dorsal branch. 
The dorsal branch passes backwards and opposite the interverte- 
bral foramen gives off a spinal branch which enters the vertebral 
canal. The termination of the dorsal branch in the muscles 
and skin of the back will be seen during the dissection of the 
back. The upper three lumbar arteries after giving off their 
dorsal branches pass behind the quadratus lumborum while the 
lower one passes in front of it. Their subsequent course between 
the transversus and the internal oblique has been noted. The 
subcostal arteries are the last parietal branches of the thoracic 
aorta and are in series with the intercostal arteries. Each passes 
over the quadratus lumborum along the lower border of the twelfth 
rib in company with the twelfth thoracic nerve. 

The lumbar veins have the same course as the arteries; the 
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left veins are longer than the right, and open' into the inferior 
vena cava. In front of the transverse processes of the lumbar 
vertebrae a longitudinal vein is seen to connect together the lum- 
bar veins. This is called the ascending lumbar vein and is con- 
tinued on the right side as the azygos vein and on the left side as 
the hemiazygos vein. 


THE PELVIS 

Dissection. The lower limbs have already been removed. 
The pelvis should now be detached from the trunk by cutting 
through the intervertebral fibrocartilage between the third 
and fourth lumbar vertebrae and by severing other soft structures 
as may be necessary. 

Boundaries and Snbdivisions. — The pelvis is bounded behind 
by the sacrum and coccyx, in front and laterally by the two hip 
bones. Certain ligaments, fasciae and muscles contribute to the 
formation of the pelvic wall, viz., posteriorly the sacrotuberous 
and sacrospinous ligaments and the two piriformes muscles, 
anteriorly the urogenital diaphragm, and laterally the obturator 
membrane and obturator intcrnus muscle. The portion of the 
pelvic cavity above the level of the pelvic brim is called the 
greater pelvis (false pelvis) This part has been studied during 
the dissection of the abdominal cavity. The portion of the pelvis 
which is situated below the brim is called the lesser pelvis (true 
pelvis) ; the student should now engage himself with the 
dissection of the lesser pelvis. 


LESSER PELVIS IN THE MALE 

The relative positi ons of the chief ■viscera are as follows ; — 
In front is the bladder with the prostate gland lying below it. 
Behind are the sigmoid colon and rectum. Between the bladder 
and the rectum are the vesiculae seminales and the ductus 
deferentes. The ureters descend by the sides of the rectum and 
proceed below the ductus deferentes to the base of the bladder. • 
The Peritoaeum as it hnes the lesser pelvis has been traced 
in a general way with the vertical tracing of the membrane in 
the abdominal cavity. The disposition of the peritoneum and 
its fossae in the pelvis are now to be examined in detail. Traced 
along the posterior wall it encircles the sigmoid colon and fixes 
it to the posterior wall by a loose fold called the sigmoid mesocolon. 
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Lower down it covers the upper third of the rectum in front and 
at the sides but not posteriorly. Further down it covers the 
middle third of the rectum only on its anterior aspect and thence 
is prolonged on to the superior surface of the bladder covering 
the upper ends of the seminal vesicles. A depression is seen on 
either side of the rectum called ihe pararectal fossa. From the 
back part of the superior surface of the bladder at their end is 
a fold of peritoneum which extends backwards and lateralwards 
towards the sacrum. These folds are called the sacro-genital or 
recto-vesical folds (posterior false ligaments of the bladder). From 
the superior surface of the bladder the peritoneum is reflected 
laterally on to the lateral wall of the pelvis forming the false 
lateral ligaments of the bladder. On either side of the bladder 
a shallow peritoneal fossa is seen called the paravesical fossa. 
From the vertex of the bladder the peritoneum is reflected on 
to the anterior abdominal wall covering the middle of umbiheal 
ligament. This is called the middle umbilical fold (superior 
false ligament of the bladder). The fossa lying between the 
rectum behind and the bladder in front is called the recto-vesical 
excavation. 

It will be noticed from the description given above that the 
peritoneal fossae seen in the lesser pelvis, in the male, are ; (i) 
the pararectal fossa, situated on either side of the rectum ; (2) 
the paravesical fossa, placed on either .side of the bladder ; (3) 
the rectovesical excavation lying between the rectum and bladder. 

Dissection. The pelvic fascia should now be displayed and 
studied. Detach the peritoneum from the right side of the pelvic 
wall towards the bladder and rectum. Next scrape away the 
extraperitoiieal fatty tissue with the handle of the knife. The 
fascia lining the wall of the lesser pelvis is now seen. As the inferior 
extremity has been removed the obturator externus muscle and 
the remains of the muscles attached to the ischium and the 
pubis should be cleared away. Then snip through the spine 
of the ischium near the base with bone phers and saw through 
the ischium along a line extending from the lower part of the 
small sciatic notch to the lower part of the obturator foramen. 
Next saw through the ischium along a line extending from the 
upper part of the great sciatic notch to the upper part of the ob- 
turator foramen. The detached portion of bone should now be 
separated from the obturator internus muscle which arises from 
its inner aspect. The muscle itself should be cleaned and its 
tendon is to be tied with a piece of string and drawn forwards. 
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A good view of the outer surface of the greater portion of the 
phrietal pelvic fascia is thus obtained. 

The Pelvic Fascia (Fig. 37) is divisible into two portions, a 
parietal portion which hnes the wall of the lesser pelvis and a 
visceral portion which is prolonged on the viscera to support them. 
The parietal portion is subdivided into three parts according to 
its situation. These are (i) the fascia of the piriformis, (2) the 
fascia of the obturator internus and (3) the diaphragmatic part 
of the pelvic fascia. 

(i) The fascia of the piriformis is the back part of the parietal 
layer covering the piriformis muscle. It is attached to the 
front of the sacrum medial to the anterior sacral foramina. 
It is pierced by vessels and nerves which pass to the gluteal region 
through the great sciatic notch. 

{2) The fascia of the obturator internus is the front part of 
the parietal layer covering the pelvic surface of the obturator 
internus muscle. Above it is attached to the back part of the 
iliopectineal line where it is continuous with the iliac fascia. 
Further in front it recedes from the iliopectineal hne following 
the origin of the obturator internus and arches beneath the 
obturator vessels and nerve at the upper end of the obturator 
foramen forming the obturator canal. Traced further in front 
it is attached to the back part of the superior ramus of the pubis. 
Below it is attached to the falciform process of the sacrotuberous 
ligament and to the inferior rami of the ischium and pubis. 
Then it bridges over the triangular gap between the inferior 
rami of the ischium and os pubis of the two sides forming the 
superior layer of the urogenital diaphragm. Behind it is attached 
to the anterior margin of the greater sciatic foramen and is con- 
tinuous with the fascia of the piriformis. As the obturator 
fascia descends towards the ischial tuberosity and before it 
becomes attached to the sacrotuberous ligament it splits to 
enclose an anteroposterior canal, called Alcock’s canal, through 
which the internal pudendal vessels and the pudendal nerve 
proceed to the perineum. 

(3) The diaphragmatic part of the pelvic fascia covers both sur- 
faces Of the pelvic diaphragm, i.e, the levatores ani and coccygei 
muscles. The layer that lines the inferior surfaces of the levator 
ani and coccygeus is called the anal fascia. The student can 
examine it by looking into the ischiorectal fossa of which it 
forms the medial boundary. It is attached above to the obtura- 
tor fascia along the hne of origin of the levator ani muscle from it, 



J^DOUSit 


Mm 

Be^JW it passes to the margin of the anus following the insertion 
of the levator ani. The superior layer of the diaphragmatic faScia 
lines the upper surface of the levator ani and coccygeus muscles. 
It is attached above to the obturator fascia along a whitish line 
called the white line. This white line may be examined from its 
inner and outer aspects. By pulling the detached ischial spine 
backwards it will be put on the stretch and will be seen to extend 
from the spine of the ischium to the back part of the symphysis 
pubis a little above its lower end. Below the superior layer is 
attached along the line of insertion of the levator ani 
muscle. 

The visceral layer of the pelvic fasma or fascia endopelvina 
is the layer which passes medialwards from the white line towards 
the pelvic viscera. It blends inferiorly near the white line with 
the superior layer of the diaphragmatic fascia. Traced towards 
the median line it meets with the bladder in front, the rectum 
behind and the ductus deferentes and vesiculse seminales in the 
intermediate space. Thus it is divisible into three portions ; 
viz., (a) a vesical layer, (&) a rectal layer, and (c) a rectovesical 
layer. 

The vesical layer passes medialwards to the front and lateral 
aspects of the bladder. If the bladder is pulled backwards it 
will be found to extend from the back part of the quadrilateral 
portion of the pubis to the bladder as a thickened band called 
the true anterior ligament of the bladder, if the bladder is pulled 
to the left the vesical layer will be seen to be attached to the 
right lateral surface of the bladder as a thickened band called 
the true lateral ligament of the bladder. In males the vesical layer 
is prolonged on the prostate gland covering it in front and at 
the sides as a sheath. 

The rectal layer is the posterior portion of the visceral layer. It 
paisses to the side of the rectum and is prolonged on it as a tubular 
sheath to the anal canal to be continuous with the anal fascia 
below. 

The recto-vesical layer is the intermediate portion of the 
visceral layer which passes medialwards between the bladder 
in front and the rectum behind. At the lateral border of the 
vesiculae seminales and the ductus deferentes it splits into two 
laminae, an upper and a lower which enclose those structures. 
At their medial border the two laminae reunite, to be continuous 
with the similar reunited layer of the opposite side. The splitting 
at the lateral border of the vesiculae seminales ean be demons- 
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trated by cutting the rectovesical layer at that line. It %Iso 
covers the posterior surface of the prostate gland. 

Dissection. The viscera of the pelvis are now to be cleaned. 
The fat around the’ rectum is to be cleared without injuring its 
arteries ; the ureters which descend by its sides arc to be defined. 
The bladder is to be cleaned without injuring its ligaments and 
arteries. The ductus deferens is to be defined and traced to the 
seminal vesicle. 

Sigmoid Colon (Pelvic colon). — Its position and attachment 
to the pelvic wall by sigmoid mesocolon have been examined. 

The Rectum begins opposite the third sacral vertebra and 
descends along the front of the sacrum and coccyx with its con- 
cavity forwards [sacral flexure). Below the tip of the coccyx 
on a level with the apex of the prostate gland it curves backwards 
with its convexity to the front [perineal flexure) to end in the anal 
canal. Near its termination it presents a dilatation called the 
rectal ampulla. When viewed from the front the rectum presents 
throe lateral bends or flexures of which two have their concavities 
turned to the left and the third to the right. Opposite these 
fle.xurcs are seen the conspicuous permanent transverse folds in 
the interior of the gut, At its upper third it is covered in front 
and at the sides by peritoneum ; its middle third is covered in 
front only. Its lower third is uncovered by peritoneum a.s the 
membrane is reflected on to the vesicuhe seminales and bladder 
in the male and to the posterior vaginal wall and uterus in the 
female. Posteriorly th(^ rectum is in relation with the sacrum and 
coccyx to wluch it is connected by loose areolar tissue ; anteriorly 
it has in the male the base of the bladder, the ductus deferentes, 
the vcsiculae seminales and the prostate gland ; while in the female 
it is in relation with the posterior wall of the vagina. 

The Anal Caual is about an inch (2.5 cm.) in length. It 
begins opposite the apex of the prostate and ends at the anus. 
It is devoid of peritoneum and is covered by a portion of the 
rectal layer of the pelvic fascia. The. canal is encircled by the 
sphincter ani internus and supported by the levatorcs ani while 
the sphincter ani externus surrounds it at its termination. 

The Urinaiy Bladder (Fig. 38) is the receptacle for the urine. 
Its shape and position vary with the amount of fluid contained 
in it. When empty it is placed entirely within the pelvic cavity 
reaching as far as the upper border of the symphysis pubis ; 
when distended it protrudes into the abdominal cavity. The 
empty bladder pjf08efit8..fo|: examination (i) a fundus or base, (a) 
14 
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a vertex or apex, (3) a superior surface, (4) an inferior surface, 
(5) two lateral borders and (6) a posterior border. The fundus 
or base is triangular, and directed towards the rectum. It is 
not covered by peritoneum ; it is separated from the rectum by 
the rectovesical fascia, the ductus deferentes and the vesiculffi 
seminales. The vertex or apex is directed forwards towards the 
upper border of the symphysis pubis and from it the middle 
umbilical ligament (urachus) extends along the anterior abdomi- 
nal wall to the umbilicus. The superior surface is covered by 
peritoneum and is in relation with the sigmoid colon and some 
coils of the small intestine. The inferior surface is directed 
downwards and is not covered by peritoneum. It is divisible 



A Lett ureter. 

B. Line ot reflection of peri- 

toneum. 

C. External trigone. 

B. Urethra. 

E. Ejaculatory duct of right 
side. 


Fig. 3g. — Dissection of the base of the bladder, showing the 
vesiculae seminales and ductus deferentes (after Buchanan). 

into a posterior or prostatic area which lies against the base of 
the prostate gland and from which the urethra issues ; and two 
infero-lateral surfaces which are separated from the symphysis 
pubis by a mass of fatty tissue called the retropubic pad. The 
lateral borders form the lateral boundaries of the superior surface 
and the posterior border forms its posterior boundary. At the 
junction of the posterior and lateral borders are the openings 
of the ureters. 

Distend the bladder through one of the ureters by a blow 
pipe. 

The distended bladder presents a fundus, a vertex, a postero- 
superior surface, an antero-inferior surface and two lateral 
surfaces. The/«»<fMS is slightly lowered and the vertex is directed 
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upwards and forwards. The postero-superior surface is directed 
upwards and backwards. The antero-inferior surface is directed 
downwards and forwards, is devoid of peritoneum, and rests 
against the pubic bones and anterior abdominal wall. The 
lateral surfaces are uncovered by peritoneum at their lower 
parts. 

In the newborn child the form and position of the bladder 
differ from the adult. It is piriform in shape, has no basal portion 
and rises much above the pelvic brim into the hypogastric region. 
It quickly tapers down to the urethra ; the internal urethral orifice 
is at the level of the upper border of the symphysis pubis. During 
the early years of life the urethral orifice rapidly sinks and after 
puberty the bladder attains its final position. 

The false ligaments of the bladder formed by the folds of 
peritoneum viz., the two lateral, the superior, and the two sacro- 
genital folds have been described. Of the true ligaments, the two 
anterior and the two lateral have been studied in connection with 
the pelvic fascia ; while the middle umbilical ligament (urachus) 
has been noticed during the dissection of the anterior abdominal 
wall. 

Ureters. — In the pelvis the ureter descends in front of the 
hypogastric artery to the level of the lower border of the great 
sciatic notch. It then turns medialwards and is crossed by the 
ductus deferens. Reaching the lateral angle of the bladder 
the ureter pierces its wall and passes obliquely through the wall 
for three-fourths of an inch before opening into the bladder. 

Dissection. The position and relation of the prostate gland 
should now be studied. Clean the rectovesical fascia enclosing 
the ductus deferens and vesicula seminahs on the right side. 
Trace the ductus deferens towards the base of the prostate gland. 

The Prostate Gland is a conical body about one and a quarter 
inches long from base to apex, and one and a half inches broad 
from .side to side. Its apex is directed downwards resting on the 
superior fascia of the urogenital diaphragm. The base is directed 
upwards towards the bladder and surrounds the first part of the 
urethra. Its anterior surface lies behind the symphysis pubis 
to which it is attached by the pubo-prostatic ligaments or the 
anterior true ligaments of the bladder. Divide these ligaments 
and note the dorsal vein of the penis entering the pelvis below 
the pubic arcuate ligament to join the pudendal plexus of veins 
which lies behind that ligament and in front of the bladder and 
prostate gland. The posterior surface lies against the rectum 
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and can be felt by passing the finger through the rectum. The 
lateral surfaces are embraced by the levatores ani. The gland 
is invested by a prolongation of the visceral layer of the pelvic 
fascia which forms its sheath. 

The Ductus Deferens (Vas deferens) has been traced up to 
the abdominal inguinal ring through which it enters the abdominal 
cavity lateral to the inferior epigastric artery. It now separates 
from the other structures of the spermatic cord, descends medial 
to the external iliac vessels and enters the lesser pelvis. It next 
runs backwards between the lateral wall of the pelvis and the 
peritonenm, crosses the umbilical artery, the obturator nerve 
and the ureter and turns medialwards to the medial side of the 
vesicula seminalis. It then passes downwards and medialwards in 
contact with the vesicula seminalis and gradually approaches its 
fellow of the opposite side. Here both the duct and vesicle arc. 
enclosed in the rectovesical fascia. Finally it passes to the 
base of the prostate and joins the duct of the seminal vesicle 
to form the ejaculatory duct. The upper part of the duct has 
a very small calibre ; the lower part where it lies on the medial 
side of the vesicula seminalis is dilated and tortuous and is called 
the ampulla ; the terminal part which joins the duct of the vesicle 
is very narrow. 

The Vesiculae Seminales are two sacculated reservoirs for 
the fluid secreted by the testis, viz.. Semen. Each vesicle is about 
two inches and a half (6 cm.) in length. Its anterior surface 
is in contact with the fundus of the bladder. Its posterior surface 
rests on the rectum from which it is separated by the rectovesical 
layer of the pelvic fascia. Its upper end is broad ; its lower end 
is constricted and terminates in a duct which joins the ductus 
deferens to form the ejaculatory duct. The vesicles diverge 
from each other above but at their lower ends they arc separated 
from each other only by the ductus deferentes. Fiach vesicle 
is only a tube coiled upon itself several times and gives off several 
diverticula -the coils and diverticula are embedded in fibrous 
ti.ssue. If uncoiled the tube is found to be about si.x inches 
(15 cm.) long. 

Dissection. The dissector should now display the hypogas- 
tric artery and its branches on the left side. For this purpose 
the peritoneum is to be peeled off and the pelvic fascia removed. 
The branches of the hypogastric artery and their companion 
veins are to be traced, and the nerve filaments which lie connected 
with these branches should be preserved as far as possible. The 
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sympathetic trunk and the pudendal and coccygeal plexuses 
are not to be injured when the pelvic fascia lying in front of them 
is removed from the sacrum. The middle sacral and superior 
haemorrhoidal arteries which are seen near the median plane, 
and the sacral nerves are to be preserved. 

The Hypogastric Artery (Internal iliac artery) arises opposite 
the lumbo-sacral articulation from the bifurcation of the common 
iliac artery. It passes to the upper margin of the greater sciatic 
foramen and then divides into an anterior and a posterior divi- 
sion. Anteriorly it is covered by peritoneum and crossed by the 
ureter, while posteriorly are the hypogastric vein and the lumbo- 
sacral nerve trunk. Lateral to it are the external iliac vein, 
tlie psoas major muscle and tire obturator nerve. In the feetus 
the hypogastric artery is twice the size of the external iliac artery 
and ascends on the back part of the anterior abdominal wall to 
the umbilicus, where it meets with its fellow of the opposite side. 
The two hypogastric arteries pass thn)ugh the umbilicus to the 
placenta along the umbilical cord as the umbilical arteries. After 
birth the pelvic portion of the hypogastric artery remains patent 
and forms the hypogastric artery and the proxirhal part (one 
to two inches) of the superior vesical artery. The remainder of 
the vessel up to the umbilicus is converted into a fibrous cord, 
called the lateral umbilical ligament (obliterated hypogastric 
artery). 

Branches ol the Hypogastric Artery. — From the anterior divi- 
sion three visceral branches viz., the superior vesical, the inferior 
vesical and the middle luemorrhoidal, and three parietal branches, 
viz., the obturator, the internal pudendal and the inferior gluteal 
are given off. From the posterior division three parietal branches 
viz., the ilio-lumbar, the lateral sacral and the superior gluteal 
are given oft. 

Superior Vesical Artery. — Its first portion is the proximal 
pervious part of the foetal hypogastric artery. It gives off 
many small branches which supply the upper part of the 
bladder. From one of these branches a small twig, the artery 
to the ductus deferens, is given off which accompanies the duct 
to the testis. 

The Inferior Vesical Artery usually arises in common with 
the middle hsemorrhoidal. It supplies the fundus of the bladder, 
the vesicula seminalis, the ductus deferens and the prostate. 

The vesical veins commence in a venous plexus called the 
vesical plexus. This plexus is situated on the inferior surface 
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of the bladder surrounding the base of the prostate gland. The 
vesical veins terminate in the hypogastric vein. 



Fig. 40. — Right side of the interior of the male pelvis show- 
ing the branches of the hypogastric artery and the sacral and 
pudendal plexuses of nerves, (Modified from Testut). 


A Symphysis pubLs. 

B. Obturator extemus. 

C. Iliacus. 

D. Psoas. 

E. Levator ani. 

F. Obturator internus. 

1. Abdominal aorta. 

2. Common iliac artery. 

3. External iliac artery. 

4. Hypogastric artery. 

5. Ilio-lumbar artery. 

6. Lateral sacral artery. 


7. Superior gluteal artery. 

8. Inferior vesical artery. 

9. Inferior gluteal artery, 

10. Internal pudendal artery. 

11. Obturator artery. 

12. Inferior epigastric artery. 

13. Deep circumflex iliac artery. 

14. Lateral femoral Cutaneous nerve 

15. Genito-femoral nerve. 

16. Fifth lumbar nerve. 

17. Lumbo-sacral nerve trunk. 

18. Second sacral nerve. 
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19. Third seicral nerve. 

-20, Fourth saciftl nerve. 

21. Fifth sacral nerve. 

22. Superior gluteal nerve. 

23. Branch from the ganglion of the 
sympathetic to the sacral nerve. 

24. Branches to the viscera. 

25. Nerve to levator ani. 

26. Haemorrhoidal branch of puden- 
dal nerve. 


27. Pudendal nerve. 

28. Inferior gluteal nerve. 

29. Lateral posterior scrotal nerve. 

30. Medial posterior scrotal nerve. 

31. Nerve to bulb of the urethra. 

32. Long perineal branch. 

33. Dorsal nerve of penis. 

34. Obturator nerve. 


The Middle Heemorchoidtd Artery .usuall-y arises in common 
with the inferior vesical. It supplies the muscular coat of the 
rectum and anastomoses with the superior and inferior hsemor- 
rhoidal arteries. 

Minute nerve filaments from the pelvic plexus accompany 
these visceral branches of the hypogastric artery. 

The middle hesmorrftoidal vein begins in a venous plexus 
called the hcemorrhoidal. plexus. This plexus consists of two 
parts, an internal and atf'-'extcmal. The internal part will be 
seen in the submucous tissue of the rectum. The external 
part surrounds the muscular coat of the rectum and is drained 
at its upper part by the superior haemorrhoidal vein and at its 
lower part by the inferior hccmorrhoidal vein. The intermediate 
part on of the plexus is drained by the middle haemorrhoidal 
vein which opens into the hypogastric vein. 

The Obturator Artery passes downwards and forwards along 
tlie lateral wall of the lesser pelvis to the obturator canal at the 
upper part of the obturator foramen. In the pelvis it gives off 
some iliac branches to the. iliac fossa which supply the bone and 
the iliacus ; and a pubic branch which ascends along the back part 
of the os pubis and anastomo.ses with the pubic branch of the 
inferior epigastric artery. The further course arid distribution of 
the obturator artery outside the pelvis will be seen during the 
dissection of the inferior extremity. The companion vein opens 
into the hypogastric vein. 

The Internal Padendal Artery (Internal pudic artery) passes 
downwards and lateralwards in front of the piriformis to the 
lower part of the greater sciatic foramen. It issues out of the 
pelvis between the piriformis and the coccygeus through the 
lower part of the greater sciatic foramen. It then crosses the 
ischial spine and enters the perineal space where it has already 
been examined. The companion vein opens into the h37pogastric 
vein. 

The Inlerior Qluteal Artery (Sciatic artery) passes down- 
wards to the lower part of the greater sciatic foramen, through 
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which it issues out of the pelvis between the piriformis and the 
coccygeus. Its companion vein opens into the hypogastric vein. 

The nio-lombar Artery passes upwards behind the obturator 
nerve, the external iliac vessels and the psoas major muscle. 
Behind the muscle it divides into a lumbar branch and an iliac 
branch. The lumbar branch supplies the psoas major and quad- 
ratus lumborum muscles and anastomoses with the lowest lumbar 
artery. It sends a spinal branch which passes through the 
intervertebral foramen between the fifth lumbar vertebra and 
the sacrum and supplies the cauda equina. The iliac branch 
supplies the ilium and the iliacus and anastomoses with the deep 
circumflex iliac artery near the crest of the ilium. The ilio- 
lumbar vein opens into thq common iliac vein. 

The Lateral Sacral Artery is either a single trunk or consists 
of two branches, an upper and a lower. It descends in front of 
the piriformis and the sacral nerves lateral to the anterior sacral 
foramina to the tip of the coccyx, where it anastomoses with 
the middle sacral artery. Opposite the anterior sacral foramina 
it gives off spinal branches which supply the contents of the 
sacral canal and pass out of the canal through the posterior sacral 
foramina to supply the muscles on the back of the sacrum. The 
companion veins open into the hypogastric vein. 

The Superior Gluteal Artery (Gluteal artery) is the continu- 
ation of the posterior di\dsion of the hypogastric artery. It 
descends between the lumbo-sacral nerve trunk and the first 
sacral nerve and issues out of the pelvic cavity through the 
greater .sciatic foramen above the piriformis. The companion 
vein opens into the hypogastric vein. 

Middle Sacral Artery. — Its origin has been seen during the 
dissection of the abdominal cavity. It descends in front of the 
sacrum along the middle Unc to the tip of the coccyx, where it 
supplies the glomus coccygeum. On either side it anastomoses 
with twigs from the lateral sacral artery. Its companion vein 
opens into the left common iliac vein. 

The Superior Heemorrhoidal Artery is the terminal branch 
of the inferior mesenteric artery and supplies the mucous mem- 
brane of the rectum and anal canal. It descends between the 
two layers of the sigmoid mesocolon and on reaching the rectum 
divides into two branches. These branches descend one on 
either side of the rectum and give twigs wliich pierce the muscular 
coat and anastomose in the submucous coat with the middle 
and inferior hsmorrhoidal arteries. The superior hcemorrhoidal 
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vein drains the blood from the upper end of the haemorrhoidal 
plexus and terminates in the inferior mesenteric vein. 

The HypOSftStric Vain (Internal iliac vein) is formed by 
tributaries corresponding to the branches of the hypogastric 
artery except the ilio-lumbar vein. It lies behind the hypo^^ 
gastric artery and joins the external iliac vein to form the common' 
iliac vein. 

I^mph Glands of the Lesser Pelvis. — Usually three groups 
of lymph glands are seen in the pelvis, (i) The hypogas'ric 
glands are found to surround the hypogastric vessels. Thei' 
afferents are derived from the area of distribution of the branch- 
es of the hypogastric artery. Their efferents pass to the common 
iliac lymph glands. (2) The sacral glands lie along the middle 
and lateral sacral vessels. Their afferents are derived from the 
rectum and posterior wall of the pelvis. Their efferents pass 
to the common iliac lymph glands. (3) The rectal glands are 
seen in relation to the superior hemorrhoidal vein. Their affer- 
ents are derived from the upper part of the rectum and their 
efferents pass to the sacral lymph glands and to the preaortic 
lymph glands along the inferior mesenteric vessels. 

The pelvic diaphragm or the floor of the pelvis minor should 
next be examined. It is formed by two muscles on each side. 
These are the levator ani and the coccygeus. The two levatores 
ani form the greater portion of the pelvic diaphragm. The two 
coccygei continue the plane of the pelvic diaphragm posterior 
to the levatores ani. 

Levator Ani. — Its anterior fibres arise from the posterior 
surface of the quadrilateral part of the superior ramus of the 
os pubis ; the intermediate fibres arise from the white line of the 
pelvic fascia ; the posterior fibres arise from the pelvic surface 
of the ischial spine. The fibres are directed downwards and 
backwards to the floor of the pelvis. The muscle is inserted 
by its posterior fibres into (i) the side of the lower part of the 
coccyx, and into (2) a median raphe called the ano-coccygeal 
raphe extending from the coccyx to the anus. By its intermediate 
fibres it is inserted into (3) the side of the anal canal between thfe 
internal and external sphincter muscles blending with the longi- 
tudinal fibres of the gut ; between the two sphincter muscles 
they blend with the intermediate fibres of the opposite muscld 
and form a complete muscular sheet round the anal canal. By 
its anterior fibres it is inserted into (4) the sides of the prostate 
gland and (5) the central tendinous point of the perineum. The 
15 
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anterior Bbres which enclose the prostate are named the leva- 
tor a, prostata. The levator ani is supplied by a branch from 
the fourth sacral nerve and by a branch from the perineal nerve. 
Action . — This muscle together with the coccygeus forms the 
floor of the pelvis and hence supports the pelvic viscera. The 
fibres inserted round the anal canal pull that canal upwards 
and hence help defsecation. 

The Coccygeus is situated Ijehind the levator ani, ' It arises 
from the pelvic surface of the ischial spine and sacrospinous 
ligament. It is inserted into the side of the last piece of the 
sacrum and the upper part of the coccyx. It is supplied by a 
branch from the fourth and fifth sacral nerves. Action . — It 
forms the back part of the floor of the pelvis and pulls the coccyx 
forwards after defaecation. 

Dissection. The student should now dissect the nerves 
and nerve plexuses of the pelvis. The portion of the sympathetic 
trunk in the pelvis and the pelvic plexuses of the sympathetic 
should be examined. The lumbo-sacral nerve trunk, the 
anterior divisions of the five sacral nerves and the coccygeal 
nerve, the formations of the sacral and pudendal plexuses and 
their branches should be studied. 

The Pelvic Portion of the Sympathic Trunk is seen in front 
of the sacrum medial to the anterior sacral foramina and has 
upon it four or five ganglia. Lower down, the trunks of both 
sides converge and unite in front of the coccyx in a single minute 
ganglion called the ganglion impar or the coccygeal ganglion. 
Grey rami communicantes pass from the ganglia to the sacral 
and coccygeal nerves. Some filaments from the upper ganglia 
ioin the pelvic plexus and others accompany the middle sacral 
artery. From the ganglion impar, filaments are distributed to 
the glomus coccygeum. 

The glomus coccygeum (coccygeal body) is a small body of the 
size of a small pea situated in front of the tip of the coccyx and 
consisting of fibrous tissue, filaments of the middle sacral artery 
and filaments of the sympathetic nerve. Its function is not 
known. 

Sympathetic Plexuses in the Pelvis.— The hypogastric plexus 
is the continuation downwards of the aortic plexus and is joined 
by filaments from the lumbar ganglia. It is situated in front 
of , the body of the last lumbar vertebra between the two common 
iliac arteries. Below it divides into two lateral portions called 
the pelvic plexuses which descend at the sides of the rectum. 
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They are joined by visceral branches from the third and fourth 
sacral nerves and by a few filaments from the upper two sacral 
ganglia of the S3nnpathetic. Each pelvic plexus gives off branches 
to the pelvic viscera. These branches follow the course of the 
arteries of the pelvis and form subsidia'ry plexuses which supply 
(i) the rectum {hemorrhoidal plexus ) ; (2) the bladder, the ductus 
deferentes and the seminal vesicles {vesical plexus) ; {3) the 
prostate gland {prostatic plexus). From the prostatic plexus 
branches pass forwards beneath the pubic arch to the penis and 
are called the cavernous nerves. 

Sacral PleziU. — The lumbo-sacral trunk, the anterior division 
of the first sacral nerve and the greater portions of the anterior 
divisions of the second and third sacral nerves unite to form 
a series of loops and constitute the sacral plexus. Near the 
lower part of the greater sciatic foramen the nerves which form 
the sacral plexus unite and form a flattened band. Branches 
issue from the surfaces of this band and the band itself continues 
its course and leaves the pelvis under the name of the sciatic 
nerve. The plexus lies on the piriformis muscle covered by 
the parietal pelvic fascia. The branches given off from the 
plexus are : 

(1) The Superior Gluteal Nerve arises from the posterior 
aspect of the lumbo-sacral trunk and the first sacral nerve. It 
leaves the pelvis with the superior gluteal vessels through the 
upper part of the greater sciatic foramen above the piriformis. 

(2) The Inferior Gluteal Nerve arise^s from the posterior 
aspect of the lumbo-sacral trunk and the first and second sacral 
nerves. It leaves the pelvis through the greater sciatic foramen 
below the piriformis. 

(3) The Posterior Femoral Cutaueoua Nerve (Small sciatic nerve) 
arises from the second and third sacral nerves and leaves the 
pelvis through the greater sciatic foramen below the piriformis. 

(4) The Nerve to the Obturator Intemus arises from the front 
aspect of the lumbo-sacral trunk and the first and second nerves. 
It leaves the pelvis through the greater sciatic foramen below 
the {ririformis. After giving a branch to the gemellus superior 
it crosses the ischial spine, re-enters the pelvis through the 
lesser sciatic foramen and reaches the pelvic surface of the 
obturator internus. 

(5) The Nerve to the Quadratos Famoris arises from the 
front aspect of the lumbo-sacral trunk and the first sacral nerve. 
It leaves the pelvis through the greater sciatic foramen belovf 
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the piriformis and supplies the gemellus inferior and quadratus 
femoris and also the hip-joint. 

(6) The Nerve to the Piriformis arises from the second sacral 
nerve or from the first and second sacral nerves. It enters the 
piriformis on its anterior surface. 

(7) The Sciatic Nerve (Great sciatic nerve) is the largest 
nerve in the body and is the continuation of the flattened band 
of the sacral plexus. It arises from the lumbo-sacral trunk and 
from the first three sacral nerves. It leaves the pelvis through 
the greater sciatic foramen below the piriformis. 



Fig. 41. — Diagram of the sacral, pudendal and 


coccygeal plexuses (after Ellis). 

A. Lumbo-sacral nerve trunk. 

B. First sacral nerve. 

C. Second sacral nerve. 

D. Third sacral nerve. 

E. Fourth sacral nerve. 

F. Fifth sacral nerve. 

G. Coccygeal nerve 

I. Great sciatic nerve, 

. a. Posterior femoral cutaneous 
nerve. 

3. Pudendal nerve. 

.4. Superior gluteal nerve. 


5. Inferior gluteal nerve. 

6. Branch to piriformis. 

7. Nerve to obturator internus. 

8. Nerve to quadratus femoris. 

9. Visceral branches of third and 

fourth sacral nerves. 

10. Branch to levator ani. 

11. Branch to coccygeus. 

12. Perineal branch of fourth sacral 

nerve. 

13. Perforating cutaneous branch. 
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The Padend^ Plezos is not sharply demarcated from the 
sacral plexus. In fact the sacral and pudendal plexuses were 
formerly described as parts of one and the same plexus viz., 
the sacral plexus. It is formed by the remaining portions of 
the anterior divisions of the second, third, together with the 
greater portion of the anterior division of the fourth sacral nerves. 
The branches given off from the pudendal plexus are •. — 

(1) The Visceral Branches (Parasympathetic fibres) arise from 
the second, third and fourth sacral nerves. They communicate 
with the pelvic plexuses of the sympathetic and supply the 
bladder and rectum. 

(2) The Perforating Cutaneous Nerve arises from the posterior 
aspects of the second and third sacral nerves. It pierces the 
sacrotuberous ligament and appears at the lower border of the 
gluteus maximus. 

(3) The Pudendal Nerve (Pudic nerve) arises from the second, 
third and fourth sacral nerves. It leaves the pelvis through 
the greater sciatic foramen. 

(4) The Muscular Branches arise from the fourth sacral nerve 
and supply the levator ani, the coccygeus and the sphincter 
ani externus. 

The Coccygeal Plexus is formed by a filament from the 
anterior division of the fourth sacral nerve joining the anterior 
division of the fifth sacral nerve and the coccygeal nerve. From 
this plexus a few filaments, the anococcygeal nerves, proceed to 
perforate the sacrotuberous ligament and supply the skin of the 
coccygeal region. Twigs from the fifth sacral nerve, supply the 
coccygeus. 

Dissection. Detach the crura of the penis from the pubic 
bones. Remove the rectum and the bladder together with the 
prostate gland and penis in one mass by a circular cut around 
those structures. The vesiculae scminales and the ductus 
deferentes will remain attached to the prostate by the ejaculatory 
ducts and the divided ureters will remain attached to the bladder. 
Two muscles in the pelvic wall, the obturator internus and the 
piriformis, are now fully exposed and require to be studied. 

The Obturator Internus arises (i) from the inner surface 
of the inferior rami of the ischium and os pubis around the obtura- 
tor foramen, (2) from the medial part of the pelvic surface of the 
obturator membrane, (3) from the pelvic surface of the hipbone 
behind the obturator foramen as far as the greater sciatic notch 
and (4) from the lateral surface of the obturator fascia to a small 
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extent. From these origins the fibres converge to a tendon 
■which passes out of the pelvis through the lesser sciatic foramen. 
In the gluteal region this tendon receives the insertion of the 
gemelli muscles and becomes inserted into the front part of the 
medial surface of the greater trochanter of the femur. The 
margin of the lesser sciatic notch is covered with cartilage which 
presents two or three ridges ; these ridges correspond with the 
furrows which are seen on the surface of the tendon as it passes 
through the cartilage covered notch. A bursa separates the 
tendon from the cartilage. A special branch from the sacral 
plexus supplies the obturator intemus muscle. Action . — In the 
erect pmsture this muscle rotates the thigh outwards ; when the 
hip joint is flexed it abducts the thigh. 

The Piriformis arises (i) from the sacrum by three slips which 
are attached to the portions of bone between the upper four an- 
terior sacral foramina and from the grooves passing lateral- 
wards from these foramina, (2) from the portion of the hip bone 
where it forms the upper border of the greater sciatic notch, and 
(3) from the sacrotuberous ligament. It comes out of the pelvis 
through the greater sciatic foramen and is inserted into the upper 
border of the greater trochanter of the femur. It is supplied 
by branches from the first and second sacral nerves. Its actions 
are like those of the obturator internus. 

Dissection. Remove the obturator internus muscle from 
the surface of the membrane closing the obturator foramen on 
the left side. 

The Obtorator Membrane is an oval membrane attached 
to the circumference of the obturator foramen except at its 
upper part where it stretches over the obturator groove and 
converts the groove into a canal, the obturator canal, through 
which the obturator vessels and nerve pass. The membrane 
gives ori^n to the obturator intemus muscle on its pelvic surface 
and to the obturator externus muscle on its lateral surface. 

Direction. Distend the bladder by a blow pipe through one 
of the ureters and examine the coats. 

strocture o! the Bladder.— The wall of the bladder consists 
of four coats, serous, muscular, submucous and mucous. 

The serous coat is derived from the peritoneum. It provides 
only a partial covering and has been described. 

The muscular coat consists of three layers : (a) the external 
layer, consisting of longitudinal fibres which arise from the poste- 
rior surface of the quadrilateral part of the superior ramus of the 
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os pabis and the Joase of the prostate gland close by. They 
ascend in a longitndinal manner over the inferior surface and 
the vertex of the bladder and descend over its superior surface 
and fundus to the base of the prostate to which they are at tached. 
At the sides of the bladder the fibres pass obliquely. This ex- 
ternal layer is called the detrusor urinm muscle, (ft) The middle 
layer consists of circular fibres which are mostly arranged obli- 
quely round the bladder. These circular fibres are specially 
developed around the internal urethral orifice forming the 
sphincter vesica, (c) The internal layer consists of longitudinal 
fibres which are thinly developed. 

The submucous coat consists of areolar tissue in which the 
vessels and nerves ramify prior to their entrance into the mucous 
membrane. 

Dissection. Open the bladder by making an incision from the 
vertex along the inferior surface to the middle of the base of 
the prostate gland. Enlarge the incision backwards along the 
superior surface of the bladder. 

Tlie mucous membrane is thrown into irregular folds or ruga 
except over a triangular area, the trigonum vesicae. These 
folds disappear during the distension of the viscus. 

Interior of the Bladder. — Witlun the bladder certain special 
parts are seen. The internal urethral orifice is situated at the 
most dependent part of the bladder at the base of the prostate 
gland. The mucous membrane behind the internal urethral 
orifice is slightly raised by a thickening of the underlying sub- 
mucous tissue. This elevation is called uvula vesica. The orifices 
of the ureters are slit-like openings situated about an inch behind 
the internal urethral orifice at the postero-lateral angles of 
the bladder. Pass a bristle and note tlie oblique course of the 
ureters through the wall of the bladder for nearly three fourths 
of an inch. Between the orifices of the ureters is a transverse 
elevation of the mucous membrane produced by a subjacent 
band of muscular fibres and is called the torus uretericus. This 
elevation is continued beyond the opening of the ureter and is 
produced by the portion of the ureter traversing the wall of the 
bladder and is named the plica ureterica. The trigonum vesicce is 
the triangular space, the three angles of which are formed by the 
three orifices in the interior of the bladder, viz., the internal 
urethral orifice and the two orifices of the ureters. Its apex 
is formed by the internal urethral orifice ; its base, by the torus 
uretericus ; its sides by two lines joining the orifices of th e ureters 
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with the internal urethral orifice. The mucous membrane of 
the trigone is smooth and never thrown into folds as the sub- 
mucous tissue here is not lax and the mucous membrane is firmly 
attached to the muscular coat. 

Prostate Gland. — Next clean the prostate gland. Remove 
the fascial investment which envelopes it and forms its sheath. 
The prostatic plexus of veins is now exposed which is placed in 
the sheath and also between the sheath and the capsule of the 
gland. This plexus communicates with the vesical plexus of 
veins which covers the base of the prostate gland and the lower 
part of the bladder, and also with the pudendal plexus. Clean 
this venous plexus and expose the fibrous capsule which surrounds 
the gland and is quite distinct from its sheath. Note that the 
urethra emerges from the prostate gland on the anterior surface 
close to the apex of the gland. The ejaculatory ducts pierce 
the prostate through a depression whieh is near the upper border 

A Opening of ureter 
B. Trigonum vcsicae 
C Uvula vesica*. 

D. Urethral crest. 

Prostatic utricle. 

G. Opening of ejaculatory duct 

H. Section of prostate. 

I- Membranous part of urethra. 

J. Eulbo-urethral gland. 

K. Crus penis. 

L. Portion of the bulb. 

M. Commencement of bulbous 
portion. 

N. Section of crus penis. 

O. Opening of duct of bulbo- 
urethral gland. 

P . Cavernous portion of urethra. 

Fig. 42. The bulbous, membranous and prostatic 
urethra and portion of the bladder laid open from above 
(after Wilson). 
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of the posterior surface. This depression divides the posterior 
surface into an upper small portion called the middle lobe of the 
prostate, and a lower large portion which is subdivided by an 
indistinct median groove ; the groove demarcates this portion 
into the two lateral lobes. Trace the ejaculatory ducts to their 
points of entrance into the posterior part of the base of the. 
prostate. These ducts pass downwards and forwards through the 
substance of the prostate to open into the floor of the urethra. 
These openings will be seen when the urethra is opened up. 
Structurally the prostate gland consists of unstriped muscular 
fibres and gla dular tissue. 

Dissectum. Open up the urethra from the internal urethral 
orifice to the external urethral orifice along the anterior surface 
of the prostate gland and along the dorsal surface of the penis 
between its two corpora cavernosa . 

The Urethra extends from the internal urethral orifice in the 
bladder to the external urethral orifice at the end of the glans 
penis. Its length is variable, being usually eight to nine inches 
(20 to 22 cm.). It is subdivided into three portions, the pro- 
static, the membranous, and the cavernous. 

The prostatic portion is surrounded by the prostate gland. 
It is about one inch and a quarter in length and the widest and 
most dilatable part of the urethra. From above down it is spindle- 
shaped being dilated in the midd'e and narrow at either end. It 
is nearer the anterior than the posterior surface of the prostate 
gland. On its posterior wall or floor is a longitudinal ridge, 
called the urethral crest (verumontanum) , formed by a raising 
up of the mucous membrane. The crest begins a little below the 
internal urethral orifice and is about three-fourths of an inch .in 
length. The most prominent part of the crest is called the 
colliculus seminalis. On either side of the crest is a depression 
called the prostatic sinus on the floor of which minute , orifices 
are seen. These are the openings of the ducts of the prostate 
gland. Below the colliculus seminalis is the. opening of a blind 
pouch called the prostatic utricle {sinus pecularis) . This pouch is 
directed upwards and backwards in the substance of the prostate 
beneath its middle lobe and is about one-fourth to half an inch 
in length. Just within the lateral margins of the Opening of 
this pouch are seen the minute slit-like orifices of the ejaculatory 
ducts. The prostatic pouch corresponds developmentally to 
the uterus and vagina in the female and is thus called uterus 
masculinus. 

19 
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The membranous portion extends from the prostate gland 
to the commencement of the cavernous portion of the urethra. 
It is about three-fourths of an inchin length and is the shortest 
and narrowest portion of the urethra (with the exception of 
the external urethral orifice). It passes downwards and forwards 
and lies between the two layers of the urogenital diaphragm 
both of which it pierces. It is completely surrounded by the 
sphincter urethrse ibembranacea. 

The cavernous portion (spongy portion) is about six inches 
in length and extends from the inferior fascia of the urogenital 
diaphragm to the external urethral orifice. It traverses the 
corpus cavernosum urethra; and presents two dilatations, one 
within the bulb, and another in the glans penis where the dilata- 
tion is called the fossa navicularis. The cavernous portion of the 
urethra at first passes forwards and upwards to the front of the 
symjihysis pubis and then bends downwards and forwards. 
The minute openings of the ducts of the bulbo-urethra) glands 
arc seen in this portion of the urethra about an inch in front of 
the inferior fascia of the urogenital diaphragm, 

Tlie external urethral orifice is a vertical slit and is the nar- 
rowest part of the canal. 

The mucous membrane of the urethra presents the orifices of 
numerous mucous glands, called the urethral glands ; these are 
specially seen in the cavernous portion. Besides these orifices 
many minute pit-like recesses called urethral lacuntz are seen. 
One of these is bigger than the rest and is situated in the roof 
of the fossa navicularis. It is called the lacuna magna. 

Structure of the Rectum and the Anal Canal.~The rectum 
and the anal canal have the .same coats as the colon. The serous 
coat is formed by peritoneum and has been noted. The anal canal 
which is devoid of peritoneum receives instead a prolongation 
of the visceral layer of the pelvic fascia. In the muscular coat, 
the longitudinal muscular fibres are spread over the whole gut 
and not collected into three bands as in the colon. In the anal 
canal the levator ani muscle is inserted on the longitudinal 
muscle fibres between the internal and external sphincters of the 
anus. ' The circular muscular fibres form a thick layer and are 
specially thickened at the lower part of the anal canal to form 
the internal sphincter ani. The submucous coat is loose and 
contains the blood vessels including the hsemorrhoidal venous 
plexus. The mucous membrane of the rectum is thrown into 
longitudinal folds which disappear during the distension of the 
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gut. Besides these it presents three transverse folds called 
plict^ transversales recti (Houston’s valves). These are perma- 
nent folds of the mucous membrane and submucous tissue which 
contain circular muscular fibres. One of them is situated along 
the right side of the rectum and the other two on the left side 
corresponding to the three lateral flexures of the rectum. The 
mucous membrane of the anal canal in its upper half is thrown 
into longitudinal folds called rectal columns (columns of Morgagni). 
The lower ends of these columns are connected by .semilunar 
folds of mucous membrane Called anal valves. Outside each 
valve is a small pouch called the rectal sinus. The lower half 
of the anal canal is lined by cuticle prolonged from the margin 
of the anus. At the junction of the cuticle and the mucous 
membrane is a lighter coloured line called the white line. 


ARTICULATIONS OF THE PELVIS 

Directions. The student should now study the articulations 
of the pelvis. These include (i) the lumbo-sacral, (2) the sacro- 
coccygeal, (.^) the coccygeal, (4) the sacro-iliac and (5) tlie 
pubic articulations. 

Lumbo-sacral Articulation. — The last lumbar vertebra arti- 
culates with the sacrum and the ligaments which connect together 
two contiguous typical vertebrje (see Articulations of the Trunk) 
are all seen in the lumbo-sacral joint. Thus (i, 2) the anterior 
and posterior longitudinal ligaments (anterior and posterior 
common ligaments) are continued over the anterior and posterior 
surfaces of the body of the last lumbar and first sacral vertebrae, 
(j) The Ugamenta fiava (ligamenta subflava) extends from the 
anterior aspect of the inferior border of the laminae of the last 
lumbar vertebra to the posterior aspect of the superior border 
of the lamins of the first sacral vertebra. (4) The articular 
capsules surround the inferior articular processes of the last 
lumbar and the superior articular processes of the first sacral 
vertebra. Each capsule is lined by a synovial stratum. (5) The 
interspinal ligament lies between the spinous processes of the last 
lumbar and the first sacral vertebrae ; the attachment extending 
from the root to the tip of the spinous process. (6) The supra- 
spinal ligament connects the tips of the spinous processes of 
the same vertebra;. Two other ligaments are found in addition 
in this joint. These are the lumbo-sacral and ilio-lumbar liga- 
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ments. {7) The lumbosacral ligament is attached above to the 
lower border of the transverse process of the last lumbar vertebra 
and below to the ala of the sacrum. (8) The ilio-lumbar ligament 



Fig. 43. — Ligaments of the pelvis (Sappey). 

r. Anterior longitudinal ligament 4. Anterior »acro-iliac ligament, 
ol vertebra. 5. Sacro- tuberous ligament. 

2. Ilio-lumbar ligament. 6. Sacro-spinous ligament. 

3. Lumbo-sacral ligament. 7. Fibro-cartilage of symphysis pubis. 

extends transversely from the tip of the transverse process of the 
last lumbar vertebra to the inner lip of the iliac crest. The 
articulation between the bodies of the last lumbar and the first 
sacral vertebrae is an amphiarthrosis, i.e., slightly movable joint, 
and has an intervertebral fibro-cartilage between them. This 
fibro-cartilaginous disc is very thick anteriorly. 

The Sacro-coocygeal Articulation is also an amphiarthrodial 
joint. The articulating surfaces are united by an intervertebral 
fibro-cartilage. The joint has an anterior sacro-coccygeal ligament 
which connects in front, and a posterior sacro-coccygeal ligament 
which connects behind, the bodies of the last sacral and first 
coccygeal vertcbrEe, and the lateral sacro-coccygeal ligaments 
which connect the lateral angles of the sacrum to the transverse 
processes of the coccyx. 

Coooygosl Articulations. When the different segments of the 
coccyx are movable, fibro-cartilaginous discs are interposed 
between the separate segments which are connected anteriorly 
and posteriorly by anterior and posterior ligaments. 

The Saoro-iliao Articulation is an amphiarthrodial joint. 


Lesser pelvis in the male 
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It is formed by the auricular surfaces of the sacrum and ilium 
and the ligaments connecting them arc : — -(i) The anterior sacro- 
iliac ligament which connects the anterior aspects of the auricular 
surfaces of the sacrum and ilium, (2) the posterior sacro-Uiac 
ligament which extends from the rough area on the ilium behind 
its auricular surface to the first, second and third transverse 
tubercles on the posterior surface of the sacrum. The upper 
portion of the ligament passing transversely to the first and 
second transverse tubercles is called the short posterior sacro- 
iliac ligament. The lower portion of the ligament passing obli- 
quely from the posterior superior iliac spine to the third trans- 
verse tubercle on the back of the sacrum is called the long 
posterior sacro-iliaC ligament. (3) The interosseous sacro-Uiac liga- 
ment lies covered by the posterior sacroiliac Hgament. It con- 
sists of strong, short fibres connecting the rough surfaces of the 
ilium and sacrum behind the auricular surfaces. (4) The sacro- 
tuberous ligament (Great Sacrosciatic ligament) is attached above 
to the posterior inferior iliac spine, to the third, fourth, and fifth 
transverse tubercles of the sacrum and to the lateral margins of 
the sacrum and coccy.x. From this broad attachment it passes 
downwards, forwards and lateralwards, becomes narrow and thick- 
ened in the middle and is again expanded at its attachment below 
to the medial border of the ischial tuberosity, h'rom this attach- 
ment it is prolonged upwards as a sickle-shaped process called 
the falciform process to the free margin of which the obturator 
fascia is attached. (5) The sacro-spinous ligament (Small Sacro- 
sciatic ligament) is triangular and is attached by its apex to the 
spine of the ischium and by its base to the lateral margins of the 
sacrum and coccyx in front of the sacro-tuberous ligament. 

The Symphysis Pubis is an amphiarthrosis. The ligaments 
of the joint are ; — (1) The anterior pubic ligament which stretches 
across the front aspect of the joint. (2) Tlxe posterior pubic 
ligament consists of scattered fibres lying on the. posterior aspect 
of the joint. (3) The superior pubic ligament passes between 
the two pubic bones superiorly. (4) The arettaie pubic ligament 
(subpubic ligament) connects together the two pubic bones 
inferiorly. Above it is attached to the interpubic fibrocartilage 
and below by its concave margin it forms the upper boundary 
of the foramen which transmits the dorsal vein of the penis. 
A fihrocartilaginms disc is interposed between the cartilagc- 
coated opposed surfaces of the pubic bones. A small synovial 
cavity is usually found inside this fibro-cartilage. 
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LESSER PELVIS IN THE FEMALE 

Position and Relations ol the Viscera. — The bladder with 
the urethra occupies the front part of the pelvic cavity while 
the rectum is situated behind ; between the bladder in front and 
the rectum behind are the uterus and the vagina and stretching 
laterally from the uterus to the side wall of the lesser pelvis arc 
the broad ligaments of the uterus with certain structures enclosed 
between their layers. The loop of the sigmoid colon overhangs 
the uterus and the bladder. 

The Peritoneum as it lines the posterior wall of the lessee 
pelvis completely encircles the sigmoid colon and holds it to the 
posterior pelvic wall by a loose fold called the sigmoid mesocolon, 
Then it covers th(^ upper third of the rectum both in front and at 
the sides. It then covers the anterior surface of the middle 
third of the rectum and is reflected thence to the upper part of 
the posterior surface of the vagina. On either side of the rectum 
a peritoneal fossa is seen called th<^ pararectal fossa. From the 
posterior surface of the vagina the peritoneum is continued on 
to the cervi.x and the posterior intestinal surface of the uterus 
and the upper two-thirds of its anterior or vesical surface. Tlu' 
deep pouch of peritoneum lying between the rectum behind 
and the uterus and posterior vaginal wall in front is called the 
recto-uterine excavation (pouch of Douglas). It is bounded on 
either side by a fold of peritoneum called the sacro-nt erine or 
recto-uterine fold which corresponds to the sacro-genital fold 
in the male. The sacro-uterine folds contain unstriped muscular 
fibres. These two folds become continuous with each other 
behind the cervix of the uterus producing a transverse ridge 
in that situation called the torus uterinus. After lining the upper 
two-thirds of the ant(»rior surface of the uterus the peritoneum 
is reflected to the superior surface of the bladder forming a shallow 
pouch called the vesico-nterine excavation. This is bounded 
on either side by a fold of peritoneum c.xtending from the postero- 
lateral angles of the bladder and called the vesico- uterine fold 
(posterior false ligament of the bladder). From either side of 
the uterus the peritoneum passes to the side wall of the pelvis 
as a double fold called the broad ligament of the uterus which 
encloses between its two layers the uterine appendages. From 
the superior surface of the bladder the peritoneum is reflected 
to the side wall of the pelvis forming the lateral false ligaments 
of the bladder. The paravesical fossa is seen on either side of the 
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bladder as in the male. From the bladder the peritoneum passes 
on to the posterior aspect of the anterior abdominal wall as in the 
male. 

Peritoneal Fosses. — These are : (i) the pararectal fossa, 
(2) paravesical fossa, (3) vesico-uterine excavation, (4) recto- 
uterine excavation, (5) ovarian fossa, on which the ovary lies 
and is situated between the obliterated hypogastric artery and 
ureter. 

The broad ligament of the uterus extends from the side of the 
uterus to the side wall of the pelvis ; the two ligaments together 
with the uterus complete the division of the female pelvis into 
two parts -the anterior, containing the bladder ; and the poste- 
rior, the rectum. The structures enclosed between its two layers 
which may now be identified are : (i) the uterine tube lying 
along its superior border ; (2) the ovary and its ligament 
below and behind the uterine tube, (3) the round ligament placed 
below and in front of the uterine tube. Besides these the other 
structures enclosed within the layers of the broad ligament which 
will bo identified later on are ; -(4) the epoophoron and paro- 
ophoron ; (5) the uterine and ovarian vessels ; (6) nerve filaments; 
and (7) connective tissue and unstriped muscle fibres. The 
portion of the broad ligament between the ovary and the uterine 
tube is called the mesosalpinx. The portion of it that extends 
backwards to the ovary is called the mesovarinm. 

The Pelvic Fascia is now to be exposed on the right side 
by reflecting the peritoneum together with the broad ligament 
of the uterus. The parietal layer has an arrangement similar 
to that in the male. The vesical layer and the rectal layer of 
the visceral portion have the same arrangement as in the male. 
The recto-vesical layer of the male pelvis is represented by the 
recto-vaginal layer which is pierced by the vagina in front of 
the rectum and is prolonged as a sheath on the vaginal wall. 

The Bectam corresponds to that in the male with this 
difference that it is in relation anteriorly with the recto-uterine 
excavation and vagina. 

The Bladder, in the female, is in relation posteriorly with 
the uterus and the anterior wall of the vagina. The verico- 
uterine excavation separates it from the body of the uterus ; 
below the excavation it is in contact with the cervix uteri and 
Vagina being separated only by areolar tissue. 

The prostate gland, the ductus deferentes and the vesiculae 
seminales are absent in the female. 





Uinten. Th,e pelvic portion of the ureter is longer in the 
female. At the upper part of its •course it has the same relations 
as in the male but in the lower part of the course it passes beneath 



Fig. 44. — Female pelvic viscera from above. The uterine 
tube and ovary have been raised above their proper position 
(after Testut). 
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B. Uterus. 
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E. Uterine tube. 
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G. Round.ligament. 


li. Peritoneum. 

I. Ureter. 

J Psoas major muscle. 

K. Aorta. 

L. Vena cava inferior. 

M. Ovarian vessels. 


the lower border of the broad ligament to the side of the upper 
part of the vagina and before opening into the posterio-lateral 
angle of the bladder hes in front of the upper part of the vagina. 
It is crossed by the uterine artery. 

The Urellmt in the female is about an inch and a half (4cm.) 
in length. It passes downwards and forwards, pierces the uro- 
genital diaphragm and opens into the vestibule. It lies against 
the anterior vaginal wall throughout the whole of its length. 
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Dinmitiaa. Divide the peritoneum at the bottom of the 
vesico-uterine excavation by a transverse incision and draw 
the bladder forwards from the anterior surface of the neck of 
the uterus and the vagina. 

The nteroi receives the impregnated ovum and retains the 
developing foetus. The description given here is of the adult 
virgin uterus. It is placed above the vagina between the bladder 
and the rectum. It is piriform in shape, about three inches 
(7.5 cm.) in length, two inches (5 cm.) in breadth and one inch 
(2.5 cm.) in thickness. It is divided into a fundus, a body and 
a cervix or neck. 

The tundns is the rounded portion lying above the level of 
the uterine tubes. It is entirely covered by peritoneum and is 
directed upwards and forwards. 

The body is broad above and narrow below. It has an anterior 
or vesical and a posterior or intestinal surface and two lateral 
borders. The anterior surface is slightly convex and is covered 
by peritoneum. The posterior surface is markedly convex 
and is also covered by peritoneum. Each lateral border is joined 
above by the uterine tube ; a httle below is attached the round 
ligament in front and the ligament of the ovary behind. 

The cervix or neck is about an inch (2.5 cm.) in length and 
marked off from the body by a slight constriction on the surface 
which is called the isthmus. The cervix lies partly above the 
vagina and partly inside the vagina. The portion lying above 
the vagina is called the supravaginal portion and is covered in 
front and at the sides by cellular tissue called the parametrium ; 
and the part projecting into the vagina is called the vaginal 
portion. The anterior surface of the cervix is not covered by 
peritoneum and is in relation with the fundus of the bladder ; 
the posterior surface is entirely covered by peritoneum. 

The ligaments of the uterus are : (i) the anterior ligament 

which consists of the vesico-uterine fold ; (2) the posterior liga- 
ment which consists of the recto-vaginal fold ; (3) the two round 
ligaments ; and (4) the two lateral or broad ligaments. 

The Vagina is the passage extending from the vulva to the 
uterus and is placed between the bladder in front and the rectum 
behind. Its length is about three inches (7.5 cm.). It is not 
a .patent canal ; its walls he ia apposition. It is constricted at 
either end and sUghtly wider in the middle. Its upper end is 
attached around the cervix of the uterus and if the finger is pass- 
ed up the vagina the hard projecting end of the cervix can be 
17 
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felt. The deep recess felt between the posterior vaginal wall 
and the cervix is called the posterior fornix. The shallower 
recess felt between the cervix and anterior vaginal wall is called 
the anterior fornix, and the recesses felt between the lateral vaginal 
wall and the cervix are called the lateral fornices. Anteriorly 
the vagina is in relation with the base of the bladder 
and the urethra while posteriorly from above downwards it is 
in relation with the recto-nterine excavation, the rectum and 
the perineal body. Laterally it is supported by the levator ani 
muscles and the ureters lie in contact with it at its upper part. 

The Uterine Tubes (Fallopian tubes) are two in number and 
serve the purpose of conducting the ova from the ovary to the 
uterine cavity. Each tube is about four inches (lo cm.) in length 
and occupies the upper border of the broad ligament. It runs 
first lateralwards till it reaches the lower extremity of the ovary ; 
it then passes upwards lo reach the superior extremity of the 
ovary ; finally it turns downwards and comes in relation with 
the posterior border and medial surface of the ovary. It con- 
sists of four portions, the pars uterina tuba;, the isthmus, the 
ampulla, and the infundibulum. The pars uterina tubcB is the 
portion that passes through the wall of the uterus and opens 
into the uterine cavity. The isthmus is the constricted portion 
passing lateralwards from the body of the uterus and forms 
nearly one-third of the length of the tube. The ampulla is the 
dilated lateral half of the tube and ends laterally in a funnel- 
shaped expansion called the infundibulum, the base of which 
is surrounded by a number of fringe-like processes called the 
fimhrice. One of these fimbrioe is longer than the others and is 
attached to the tubal extremity of the ovary. It is called the 
ovarian fimbria. The minute orifice by which the uterine tube 
communicates at its lateral end with the peritoneal cavity is 
called the ostium abdominale. 

The Ovaries correspond to the testes in the male. They 
are two oval shaped solid bodies placed in the posterior part of 
of the broad ligament below the uterine tubes. The ovary is 
displaced during pregnancy and it is believed that it never gets 
back its original position. The description given here is 
what is seen in the nulliparous female. Each organ occupies 
a shallow peritoneal fossa {ovarian fossa) below the external iliac 
vessels and in front of the ureter and uterine artery. The sur- 
face of the ovary is smooth before puberty but after that period 
it becomes puckered due to the escape of the ova by the bursting 
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Vagina. 

Fig. 45. The uterus, uterine tubes, ovary and vagina (Sobotta). 

To face P. 130. 
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of the ovarian follicles. It presents for examination two surfaces, 
two borders and two extremities. The medial surface is partly 
covered by the uterine tube. The lateral surface lies against 
the ovarian fossa. The anterior border or hilum is straight and 
is attached to the broad hgament by the mesovarium. Through 
it the blood vessels and nerves of the ovary pass. The posterior 
border is convex and free. The upper or tubal extremity is attach- 
ed to the fimbriated end of the uterine tube by the ovarian fim- 
bria. The lower or uterine extremity is connected with the side 
of the uterus by the ligament of the ovary. In the feetus, the 
ovaries are lodged in the abdominal cavity near the kidneys and 
after birth they are seen in the lesser pelvis. 

The Bound Ligament is a fibro-muscular band which pro- 
ceeds from the body of the uterus in front of and just below the 
attachment of the uterine tube. It runs latcralwards and for- 
wards between the layers of tin; broad ligament and enters the 
abdominal inguinal ring by turning lateral to the inferior epi- 
gastric artery. It traverses the inguinal canal, issues out of 
the subcutaneous inguinal ring and is ultimately lost in the 
labium majus. 

Blood-vessels. — Three vessels peculiar to the female pelvis 
viz., the ovarian, the uterine and the vaginal arteries require 
to be studied. Reflect the peritoneum and trace these vessels 
on the left side. 

Ovarian Artery. — Its origin from the abdominal aorta and 
its course up to the brim of the lesser pelvis has been described. 
Crossing the external iliac vessels it enters between the two layers 
of the broad ligament and passes to the anterior border of 
ovary with a tortuous course. Here it gives off many small 
twigs which enter the ovary. It also sends twigs to the uterine 
tube and the round ligament and anastomoses with the branches 
of the uterine artery. The ovarian veins emerging from the an- 
terior border of the ovary form a tortuous plexus called the pam- 
piniform plexus between the two layers of the broad ligament. 
Two veins emerge from the plexus and accompany the ovarian 
artery and ultimately unite to form a single vein, which opens on 
the right side into the inferior vena cava and on the left side 
into the left renal vein. 

The Uterine Artery is a branch of the anterior division of 
the hypogastric artery. It proceeds medialwards along the 
lower border of the broad Hgament to the cervix and sends several 
branches to the vagina. It then ascends between the two layers 
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of the broad ligament in a tortuous manner along the side of 
the uterus giving several branches to it. It also gives twigs to 
the uterine tube, the round ligament and the ovary and anasto- 
moses near its termination with branches of the ovarian artery. 
The uterine veins begin in a plexus at the side of the uterus called 
the uterine venous plexus situated between the two layers of the 
broad ligament. They terminate after a tortuous course in the 
hypogastric vein. 

The Vaginal Artery arises from the anterior division of the 
hypogastric artery. It descends on the vagina and supplies it. 
It also sends twigs to the base of the bladder and to the rectum 
and anastomose.-) with the vaginal branches of the uterine artery. 
Thenagtna^iieiwsbegininaple.xus situated around the vagina called 
the vaginal venous plexus and terminate in the hypogastric vein. 

Nerves. — The following three plexuses of nerves require 
to be specially examined in the female pelvis : — (i) The uterine 
plexus, which is derived from the pelvic plexus and accompanies 
the uterine artery to the uterus ; {2) the vaginal plexus which 
is derived from the; pelvic plexus and accompanies the vaginal 
artery to the vagina ; (3) the ovarian plexus which is derived 
from the aortic and renal plexuses and accompanies the ovarian 
artery to the ovary. 

Dissection. Divide the blood vessels and nerves passing to 
the viscera and remove the viscera in one mass by carrying the 
knife circularly around them. Separate the bladder and the 
urethra from the mass and open up the bladder along the middle 
line of its inferior surface and extend the incision along the ven- 
tral waU of the urethra. 

Stnicture of the Bladder and Urethra. — The bladder has 
the same structure as in the male. The urethra presents a mus- 
cular coat consisting of an external layer of longitudinal and an 
internal layer of circular fibres. The submucous coat connects 
the muscular with the mucous coat. The mucous membrane 
is thrown into longitudinal folds. 

Dissection. Next separate the uterus and vagina together 
with the broad ligaments from the rectum. 

The Epoophoron (Parovarium or organ of RosenmuUer) lies 
between the ovary and the uterine tube and consists of a few 
short vertical tubules and a horizontal tubule. It corresponds 
to the lobules and the duct of the epididymis. Hold the broad 
ligament tc the light and stretch the portion of it lying 
between the ovary and the uterine tube. A number of verti- 
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cal tubules called the ductuU transversi will be seen radiating 
from the ovary towards the uterine tube. Joining the bases of 
these tubules a single tubule will be seen ending blindly near 
the uterus. This is called the ductus longitudinalis epoophoH 
(duct of Gartner). Laterally it ends sometimes in one or more 
vesicles called the appendices vesiculosee (hydatids of Morgagni). 

The paroophoron consists of a few scattered tubules seen 
between the epoophoron and the body of the uterus. 

Structore of the Uterine Tube. — Three coats enter into the 
formation of the uterine tube — serous, muscular, and mucous. 
The serous coat is formed by the peritoneum of the broad liga- 
ment. The muscular coat consists of an external layer of longi- 
tudinal and an internal layer of circular fibres. The mucous 
membrane is thrown into longitudinal folds and will be seen by 
opening up the infundibulum and the ampulla of the tube. 

Structure of the Vagina, — Open up the vagina along its sides. 
The wall of the vagina consists of a muscular coat, a layer of 
erectile tissue, and a mucous coat. The muscular coat is the 
outermost and formed by an external layer of longitudinal and 
an internal layer of circular unstriped muscular fibres. The 
lower end of the vagina is encircled by circular muscular fibres, 
the bulbo-cavcrnosus. The erectile tissue consists of a layer of 
connective tissue in which are seen a venous plexus and un- 
striped muscular fibres. The mucous membrane is the innermost 
coat and presents two longitudinal folds, one on the anterior 
and the other on the posterior wall. These folds are called the 
columncB rugarum from each side of which transverse folds are 
given off lateralwards. 

In the vaginal portion of the cervix observe that at its lower 
end is an opening called the external uterine orifice (Os uteri ex- 
ternum) by means of which the uterus communicates with the 
vagina. This orifice is bounded by two thick lips ; of which the 
anterior one is the thicker while the posterior one is the longer. 
The sulcus between the vaginal portion of the cervix and the 
vaginal wall is called the fornix of the vagina. It is formed by 
the mucous membrane of the vagina being reflected on to the 
cervix. Its subdivision into an anterior, a posterior and two 
lateral portions has been already described (p. 130). 

Dissactioii. Divide the uterus by a coronal section by in- 
serting the knife over the fundus between the uterine tubes and 
carrying it along the lateral borders of the uterus to the end of 
the cervix. The uterus is thus divided into two halves, an 
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anterior and a posterior, and the whole of uterine cavity is 
exposed. 

The cavity of the body of the uterus is triangular in shape ; its 
base is at the fundus and the apex communicates with the cavity 
of the cervix by a narrow orifice called the internal uterine orifice 
(Os uteri internum). At each upper and lateral angle is 
the minute orifice of the uterine tube. The cavity of the cervix is 
wider in the middle and constricted at either end at the internal 
and external uterine orifices. 

Stmctore of the Vieras. — The uterus consists of three coats. 
The serous coat is formed by peritoneum. The muscular coat 
is bulky and is formed by unstriped muscle fibres. The mucous 
membrane lining the cavity of the body is smooth. In the cavity 
of the cervix the mucous membrane presents two longitudinal 
ridges, one on its anterior and the other on its postenor wall. 
From these longitudinal ridges obhque folds, called the palmate 
folds, pass upwards and lateralwards, presenting the appearance 
of a branching tree. This arrangement is known as the arbor 
vitee uterinee. Between the palmate folds, minute cysts contain- 
ing fluid, called the ovula Nabotki are seen. 

Structure of the Rectum and Anal Cantd. — The coats are 
the same as in the male. 
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THE THOBAX 


The dissector of the thorax starts his work ^fter the removal 
of the upper limbs ; this is usually on the twelfth working day, 
that is to say, eleven days after the subject has been put on 
the table for dissection. 

Before commencing with the actual dissection of the thorax, 
the student should study the parts constituting its framework 
from the hanging skeleton in the dissecting-room. The frame- 
work of the thorax is formed partly by bones and partly by carti-i 
lages arid has a conical shape. It^anterior wall is fprined by the 
s;^rnum_ and the costal cartilages ; its fiosterior wall is formed 
by the twelve thoracic vertebra; with the intervening fibrocarti- 
lages and the vertebral ends of the ribs as far as their angles. 
Its lateral walls are formed by the ribs, separated from each other 
by the intercostal spaces which are closed by the intercostal 
muscles in the recent state. Its upper opening or inlet is bound 
in front by the upper margin of the sternum on each side by the 
first rib and its cartilage and behind by the first thoracic vertebra. 
Its lower opening or outlet is bounded in front by the xiphoid 
process and the cartilages of the seventh, eighth, ninth, tenth 
and eleventh ribs ; on each side by the twelfth rib and its carti- 
lage and behind by the twelfth thoracic vertebra. The diaphragm 
closes the lower opening in the recent state forming the floor 
of the thorax. 


THE THORACIC PARIETES 

Dissection. Besides the bony and cartilaginous framework, 
the dissector has to study (i) the muscles, (2) the membranes, 
(3) the vessels, and {4) the nerves in the thoracic wall. The 
remains of the muscles attached to the thoracic wall viz., the 
pectoralis major and minor, the serrati poster! ores, the rectus 
abdominis, the obhqui externus and intemus abdominis, the 
latissimus dorsi and the subclavius are to be removed after 
noting the precise extent of their attachments. The cutaneous 
-vessels and nerves near the midaxillary line and near the margin 
of the sternum are to be preserved. The. intercostal muscles 
part of the intercostal spaces on eachjide of 
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the wall of the thorax and are arranged in each space in 
two layers, an external and an internal; the... external layer 
institutes the external intercostal and the internal lawyer, the 
internal intercostal muscle. Clean the external interco&til muscle 
in one of the intercostal spaces, say the third, and for this purp)Ose 
the l?ody will be required to be turned on to the side for a little 
while tp, exhibit the full extent of the muscle. 

Th^ External Interoostal Moscles (Fig. 46) are eleven in number 
on each side of 'the thorax . Each muscle apsg,s |rpm the lower border 
of the rib above and is inserted into the outer lip of the up pe r 
border of the rib_ below. The naus^le fibres from their origin 
are directed downwards, forwards and medialwards. The first ex- 
ternal intercostal muscle arises from the outer border of the first 
rib. Each external intercostal muscle extends from the tubercle 
to the junction of the rib with its cartilage. From the latter 
pcnnt to the margin of the sternum the muscle is prolonged as a 
membrane called ^*1^1 intercostal membrane. In the upper 

two or three spaces the muscle fibres do not extend to the 
anterior ends of the ribs. In the tenth and eleventh intercostal 
spaoes however the muscle fibres extend to the anterior ends of 
the intercostal spaces. Posteriorly each external intercostal 
muscle extends to the tubercle of the rib. 

Dissection. Reflect the external intercostal muscle upwards 
in the third intercostal space by dividing it along the upper 
border of the fourth rib. Care should be taken that the intercostal 
vessels and nerves are not injured as they lie between the ex- 
ternal and internal intercostal muscles. The internal inter- 
costal muscle of the space is cxp>osed. 

The 46) are also eleven in 

number on each side "df the'tllOfax'. Each n3jjgcle„arises from the 
ridge which forms the upper boundary of the costal groove on the 
inner surface of a nb %nd also from the infief lip of the lower 
bjjfder of the corresponding costaT^cartilage. It is inserted 
ipto the inner lip of the upper border of the rib below and its 
cartilage. The first internal Ititercostsid muscle arises from the 
lateral part of the under surface of the first costal arch. The 
muscle fibres are directed downwards and lateralwards in front 
of the thorax and downwards and backwards further posteriorly. 
Anteriorly pach muscle extends to the end of the intercostal 
space but posteriorly it extends up tftJthe rih 

which iit will be Been to be coft«6ued to the vertebral colufim 
by a m^^rane, called the pos^i£i,itiie,reo»M 
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Nerve-supply. — I^e inte reostel muscIes-axa-sug D>'<‘<^ >>y 
i ntercostal neCves. Actions. — ^l~he action of the intercostal 
muscles is not definitely known. Some hold that these inter- 
costal muscles have no action on respiration except fixing the 
ribs during respiratory movements. But the probability is that 
the external intercostal muscles together with the interchondral 
portions of the internal intercostal muscles elev ate the ribs and 
thus act as muscles of insDiraticJl l'"iy{l " u'creasin^ ^|^e ant^ff^ ., 
■ posterior and transverse diameters of the thorax. The interos- 
'seous^poriuons of the^internal intercosf^’ltnuscres depress the 
ribs and hence act as muscles of expiration by diminishing 
the capacity of the thorax. 

Dissection. The intercostal vessels and nerves should now 
be examined. The third intercostal space from which the ex- 
ternal intercostal muscle has been reflected may be chosen and 
with the bone forceps the third rib is to be cut through in two 
places — first at its junction with its cartilage and next near the 
vertebral column by turning the body on its side. In dividing 
the rib care should be taken that the intercostal vessels and 
nerve contained in its costal groove are not injured. For this the 
lateral cutaneous branch of the third intercostal nerve should 
first be secured. This branch is the guide to the nerve and 
should be traced back till the parent trunk is found. The 
trunk of the nerve is to be pulled down with forceps and traced 
backwards along the costal groove. The intercostal artery and 
vein which lie above the nerve are to be pulled down and dis- 
lodged from the co.stal groove. The nerve is then to be traced 
towards the sternum till it ends as an anterior cutaneous nerve.^ 
The intercostal artery is easily dissected out if the colour injec- 
tion has flown well into it. Having secured the nerve and 
blood vessels divide the internal intercostal muscle attached to 
the upper border of the costal groove. Divide also the inter- 
costal muscles attached to the upper border of the third rib 
without injuring the pleura. Next detach the pleura from the 
inner surface of the rib with the handle of the scalpel. The 
portion of the third rib freed from the soft structures may now 
be easily removed with bone forceps. 

The Intercostal Nerves (Fig. 46) are the anterior divisions of the 
thoracic nerves and are eleven in number on each side. They 
lie between the external and internal intercostal muscles oil 
the lateral "Aspect of the thorax. About imaway between the 
vertebral column and the sternum it runs through the substance. 
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of the internal intercostal muscle as far as the junction of the 
rib with its cartilage and then passes between the pleura and 
the internal intercostal muscle. Farther forwards it crosses 
in front of the internal mammary artery and the transversus 
thoracis and at the side of the sternum it perforates the internal 
intercostal muscle, the anterior intercostal membrane and the 
pectoralis major to become the anterior cutaneous nerve of the 
thorax. TlisJojivcr. six- intercostal nerves on-leaving the inter- 
costal spaces enter the abdominal wall and their terminations as 
98lteri,pr cutaneougi nerves near the linea alba have been described 
(p. 24 ). 

A. Sternum. 

B. Transversus thoracis 

C. External intercostal muscle. 

D. Internal intercostal muscle. 

E. Anterior intercostal mem- 
brane. 

F. Posterior intercostal mem- 
brane. 

G. Costal pleura. 

1. Intercostal nerve. 

2. Anterior cutaneous nerve. 

3 Lateral cutaneous branch. 

4- In ternal mammary artery. 

Fig. 46. — ^Diagram to illustrate the external and internal inter- 
costal muscles, the anterior and posterior intercostal membranes, 
and one of the upper intercostal nerves. (After Cunningham). 

Branches of the intercostal nerves. — These are (i) muscular 
and {2) lateral cutaneous. The muscular branches of the upper 
five intercostal nerves supply the intercostal and subcostal 
muscles and the transversus thoracis. About midway between 
the vertebral column and sternum a lateral cutaneous, hmnch 
is given off from each of the intercostal, nerves except the. first. 
It pierces the external intercostal muscle, passes between the digi- 
tations of the serratus anterior and divides into an anterior 
and a posterior branch, except the lateral cutaneous branch of 
th^secend- 
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ThelatsrogfllftlAltilWr (Fig. 65) are jelevenianumber and run 
from behind forwards in ihe intercostal spaces. Of these the upper 
two are the branches of the arteria intercostalis suprema which 
is a branch of the costocervical branch of the subclavian artery. 
The lower nine are derived from the thoracic aorta. They lie 
in the costal grooves between the external and internal inter- 
costal muscles above the level of the intercostal nerves. Midway 
between the vertebral column and the sternum each intercostal 
artery gives off a collateral branch which descends to the upper 
border of the rib below. The main artery continues its course 
along the lower border of the rib above and its branch along 
upper border of the rib below. Both of these pass medialwards 
between the external and internal intercostal muscles towards 
the sternum to anastomose with the two anterior intercostal 
branches of the internal mammary artery in the upper six inter- 
costal spaces and with those of the musculophrenic artery in 
the seventh, eighth and ninth spaces. The aortic intercostal 
arteries of the tenth and eleventh intercostal spaces pass medial- 
wards into the anterior abdominal wall and have been described. 

Branches . — Each intercostal artery gives off muscular branches 
to the muscles in the intercostal space and a lateral cutaneous 
branch which accompanies the lateral cutaneous nerve. 

The intercostal veins, also known as the posterior intercostal 
veins for the purpose of distinguishing them from the anterior 
intercostal veins, accompany the arteries ; each vein lies above 
the artery in the costal groove. Its termination will be seen 
at a later stage of the dissection. 

The anterior intergo^al arteries (Fig. 47) are the branches pf the 
internal mammary artery in the upi>er six intercostal spaces and 
they arise from its musculophrenic branch in the succeeding three 
space s. They are two in number in each” Tnlefcostcir "space 
which pass lateralwards, one l5dng along the lower margin of 
the costal cartilage above and the other along the upper margin 
of the cartilage below, behind the internal intercostal muscle. 
Then they pierce this muscle and He superficial to it and anasto- 
mose with the intercostal arteries which are proceeding towards 
the sternum. The anterior intercostal arteries are absent 
in the last two intercostal spaces. The veins 

are tributaries of the musculophrenic and the internal mammary 
veins. 

The student will note that in each intercostal space there 
are {a) one intercostal artery which runs from behind forwards 
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and later on divides into two branches and (b) two anterior inter- 
costal arteries which proceed lateralwards from the front. 

Dissection. Remove the intercostal muscles and membranes 
without injuring the parietal pleura which will be seen lining 
the inner a-spect of the internal intercostal muscles and the 
costal arches. Care should also be taken of the musculophrenic 
branch and the anterior perforating branches of the internal 
mammary artery. The internal mammary artery with its com- 
panion veins will be seen lying about half an inch lateral to the 
sternum behind the costal cartilages and in front of the. trans- 
versus thoracis. Note also the sternal lymph glands lying by 
the sides of these vessels. 

The Internal Mammary Artery (Fig. 47) s,rises from the first 
portion of the subclavian artery in. the neck. It enters the thorax 
behind the sternal end of the clavicle and the first coital cartilage. 
It then descends vertically about half aninch lateral to the sternum 
lying upon the. pleura in the upper part of its course and upon 
the transversus thoracis in its lower part. R eaching the sixth 
interc ostal it div ides.. into, two terminal branches, the musculo- 
phrenic and the superior epigastric arteries. It is covered 
in front by the upper six costal cartilages, the intervening internal 
intercosial muscles and anterior intercostal ineinbranes and the 
terminal parts of the intercostal nerves. Two vence comitantes 
accompany the artery and unite above to form a single trunk 
which terminates in the innominate vein of its own side. 

Four or five glands, the sternal or internal mammary lymph 
glands, are seen along the course of each internal mammary artery. 
Their afferent vessels come from the upper part of the anterior 
abdominal wall, from the anterior wall of the thorax, and mamma. 
Their efferents unite to form a single trunk which opens into the 
subclavian trunk on the right side and into the thoracic duct 
on the left side. Sometimes they open at the junction of the 
internal jugular and subclavian veins. 

The branches of the internal mammary artery are ; — (i) The 
pericardiaco-phrenic (comes nervi phrenici) acr.ompp pi t^s thi^ 
phrenic uerve. to the diaphragm and will be seen inside the 
thorax. (2) The mediastinal branches are minut e twigs and 
,sjiEp]y.,the_ .areola£*^§Stle,„oi tbs anterior mediastinum and the 
remains of the thymus gland. (3) Th^^ericardial branches are^ 
minute .ta dgs^ and supply the anterior jgurfacs.of , tjie pericardium,"* 
(4) The siernal br anches suddIv the transversus thoracis and the 
back part of the sternum, (fi) The anterjor.^J np ^rt v&iai ’arteries 
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are two in number in each of the upper six intercostal spaces. 
They pass lateralwards and then anastomose with the branches 
of the arteria intercostalis suprema and the intercostal branches 
of the aorta. (6) The perforating arteries issue through the upper 
six intercostal spaces pel fui aifn^the internal intercostal muscles, 
the anterior intercostal membranes and the pcctoralis major and 
reach the integument of the thorax. In the female the perforat- 
ing branches of the second, third and fourth spaces are of large 
size and supply the mammary gland. (7) 
is the lateral terminal branch of the internal mammary arteiy. 
It runs downwards and lateralwards behind the costal cartilages 
and pierces the diaphragm_oppositc tJie eighth costal cartilage 
terminates opposite the last intercostal space. It gives 
off {«) muscular branches to the diaphragm and (6) the anterior 
intercostal branches to the seventh, eighth and ninth intercostal 
spaces, which correspond to the anterior intercostal branches 
of the internal mammary artery. (8) The, su perior epigastric 
artery is the medial terminal branch of the intem'armammary. 

It leaves the thorax by passing along the interval between the 
sternal and costal origins of the diaphragm. Its distribution 
inside the sheath of the rectus has been de.scribcd (p, 32). 

Transversus Thoracis (Triangularis sterni) (Fig. 47). — This^ . 
muscle will be seen fully when the sternum with the costal cartilages 
i.s removed. It arisses from (i) the posterior surfaces of the 
xiphoid process and the lower third of the body of the sternum 
and (2) the pQaterhm-xurfaais of the ftfth, sixth and seventh 
costal cartilages near the sternum. The upper libres are oblique 
being directed upwards and lateralwards while the lower fibres 
arc horizontal and continuous with the fibres of the transversus 
abdominis. It is inserted into the posterior surfaces and lower 
borders of the costal cartilages of the second, third, fourth, fifth 
and sixth ribs. Jt is s uppUe d by Jhe Jnter.CCSJtal-.,-a«fv©». 
Actions.— It depresses lEc anterior "parts of the ribs and thus 
helps expiration. 

THE THORACIC CAVITY 

The lungs and the heart are the chief viscera contained in 
the thoracic cavity. The two lungs occupy the sides of the 
cavity and each is covered by a serous membrane of its own called 
the pleura. Ea£liJung.is free within the thorax-^xcept -at its 
root which conaiats of , certain structures to be examined later 

The heart is situated between the lungs and is enclosed 

19 
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in a membranous bag called the pericardium. The space lying 
between the two pleural sacs is called the mediastinum and is 
occupied by the pericardium and other structures which will be 
described later on. 

Dissection. The student should now proceed to study the 
pleura. A certain amount of dissection is necessary to examine 
the reflections of this membrane. The sternum is to be sawn 
across (i) along the lower margins of the first pair of costal 
cartilages and (2) between the sixth and seventh pairs of costal 
cartilages. The second third, fourth, fifth and sixth costal 
cartilages are to be divided near their junction with the ribs. 
The anterior ends of the ribs from the second to the sixth are 
also to be divided by snipping them with bone pliers as far back 
as practicable. The pleura lining the interna] intercostal muscles, 
the ribs and costal cartilages should be gently separated by the 
fingers. The intervening portion of the sternum with the costal 
cartilages attached to it should be removed after the attach- 
ments of the transversus thoracis and the pleura connected 
with tills portion have been examined and should be preserved 
for the examination of the ligaments. A longitudinal incision 
is to be made down the whole length of the exposed pleura mid- 
way between the vertebral column and the sternum and trans- 
verse cuts are also to be made in the pleura so that the hand 
can be passed into the cavity of the pleural sac. The ^Tudent 
can now sec the visceral pleura adherent to the lung and trace 
with his fingers the lines of pleural reflection. 

The Pleura (Fig. 48) is a delicate serous membrane which invests 
the lung and is then reflected over the structures contained in the 
mediastinum, over the inner surface of the wall of the thorax 

t d over the diaphragm. The portion of the membrane investing 
e lu ng i s caUed the pulmonary pleura. The remaining portion 
is called the parie.Ul..plSttt 3 -. Between the pulmonary and 
parietal pleura is a potential space which is called the caviiy of the 
pleura. It is only in diseased conditions that this potential space 
is' seen between the two layers, otherwise they arc in actual 
contact ill the healthy subject ; the space containing enough 
lymph tp allow the lung to move fr^ly in the thoracic cavity. 
Each pleura forms a completely closed sac, occupying its own 
half of the thorax and does not communicate with that on the 
opposite side. The two pleural sacs do not come into contact 
with each other except for a short distance behind the upper 
end of the body of the sternum. 




48,— The front of the thorax, showing the surface 
relations of the bones, lungs (purple), pleurae (blue), 
and heart (red outline). (After Gray). 


A. — Aortic valve, 

11.— Bicuspid or mitral valv*. 


P, — Pulmonary valve. 
T, — Tricuspid valve. 


'ho face P. 146 




THORACIC CAVITY 


147 


Parietal neora. — The dissector should now trace the parietal 
pleura and define its limits. The parietal pleura is subdivided 
into four portions, viz., the costal ple ura^ t fij ? djapTirggipatir 
jpleura, the cervical.plema.aa^S«» i ae«i4ftsia»ai- ple.n ra . 

tl!os{al Pleura. — Its anterior limit may be ascertained by 
introducing the fingers through the incision in the pleural cavity 
and pushing them towards the sternum. Anteriorly the pleural 
sacs extend from behind the sternoclavicular articulation to the 
midpoint of the angulus sterni. Thence the anterior limit , 
of the rig ht pleural sac descends vertically to the posterior sur- 
face of the xiphoid process. The left pleura descends vertically 
behind the sternum from the angulus sterni to the level of the 
fourth costal cartilage. Thence it diverges lateralwards and 
descends along the left margin of the sternum to the level of the 
sixth costal cartilage at its junction with the sternum. Traced 
laterally from the anterior limit behind the stefh’urn the pleura 
lines the inner aspects of the ribs and their cartilages and the 
intercostal muscles till it reaches the heads of the ribs. From 
here it passes on to the sides of the bodies of the thoracic ver- 
tebrae. Thence it proceeds forwards forming part of the media- 
stinal pleura. Traced above it lines the inner margin of the first 
rib and is prolonged into the neck as the cervical pleura. Traced 
below it is reflected on the upper surface of the diaphragm forming 
the diaphragmatic pleura. The lower limit of the costal pleura 
where it is reflected on to the diaphragm differs on the two sides. 
The tight pleura passes from behind the xiphoid process down- 
wards and lateralwards behind the anterior extremity of tlio 
eighth rib and reaches the upper border of the tenth rib in the 
midaxillary fine. Thence it passes backwards and medialwards 
across the eleventh rib and covering the head of the twelfth 
rib, it reaches the vertebral column at the level of the spine of the 
twelfth thoracic vertebra. The left pleura passes from the 
junction of the sternum with the left sixth costal cartilage down- 
wards and lateralwards and lines the inner surface of the seventh 
costal cartilage. Then it proceeds across the inner surfaces of 
the eighth, ninth and tenth ribs reaching the lower border of the 
tenth rib in the midaxillary line. Thence it passes backwards and 
medialwards to the vertebral column covering the head of the 
twelfth rib : final ly i t . (ies c ead sjJittk 

and th e. fi^t lumbar ^yertehra. 

The Diaphragnuttic neon Unes the upper surface of the 
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diaphragm and is continuous with the costal pleura at the line 
of its lower limit. It is continuous with the mediastinal pleura 
. where the pericardium is attached to the diaphr agm. The lower 
margin of ~theJui^^_^e^orrea^ the line of junction of the 
an^ (fiaphragmatic pleura. "Tience at that angle a space 
is left unoccupied by the lower margin of the lung. This space 
is called the costopkrenics^M^ 

The CervicSTrfBBI^Tcujrola^or dome of the pleura) is the 
continuation of the costal pleura above the level of the first 
rib. It projects into the neck for about one to two inches and 
is strengthened by an expansion of the deep fascia of the neck 
which is attached to the medial border of the 
first rib and transverse process of the seventh cesvical vertebra. 

The Mediastinal Pleura is that portion of the parietal pleura 
which extends from the back of the sternum to the vertebral 
column. It forms the lateral boundary of the mediastinum and 
is cfiwsible into two parts at the level of the root of the lung, 
an anterior part l5ing in front of the root of the lung and a poste- 
rior part lying behind it. The costal pleura from the back of 
the sternum is continued On the surface of tlie pericardium as 
the anterior part of. the mediastinal pleura, and after covering 
the. anterior surface of the root of the lung is continuous with 
the pulmonary pleura on the surface on the lung. The pulmonary 
pleura from the posterior surface of the root of the lung is con- 
tinued backwards on the pericardium as the posterior part of 
the mediastinal pleura and thence further backwards on to the 
vertebral column to become continuous with the costal pleura. 
The ligntnmf (ligamentum latum pulmonis) is a 

triangular .dQu.h]£.Md.jiL t . he mf . d i a si;i nal . pl ta ira .. ejifending frpnj 
the_sidc of the pericardium to the ..mediastinal surface of the 


luag- Its apex is attached to the lower border of the root 
of the lung and its base is free towards the diaphragm, Beliind 
the sternum the antarifir pf the Jungs. dp not extend up 

ta the..Jiaie..of .junctioa. of the costal and mediastinal pleurae. 
This an gplar spare nf the .pJeuiaLaac unoccupied by the ante- 
rior margin of the.Jimg, is- called thsumMmiiasiimL \iams. 

The PuUnonary Pleura invests the surfaces of the lungs 
and dips between the fissures on them aad.is absent where .the 
pf eut. After covering the anterior and poste- 

rior surfaces of the roots of the lungs it becomes continuous 
with the mediastinal pleura. 

The Mediastumm is the space between the two pleural sacs 
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the, vi>cera^pf the th^ IuyogS. The 
whole of this interpleural space is subdivided into four portions 
from the relations they bear to the pericardium (Fig. ,19). The 
space marked I, situated between the sternum in front and the 
pericardium behind, T e'presents the anterior rne diastiriiim ■ 
the space iT, which contains the pericardium is the_^i 3 c[l^ media- 
stinum ; and the space III, si tuated bel iind the pericardiufh, 
in the postpriftr mediaslin'iirn In addition to'OiFST'ttrreg' .spaces 
there is a fourth space not shown in the figure, as it lies on a 
higher plane being placed above the pericardium — this is the 
superior mediastinum. 

The Anterior Mediastinain is tliat portion of the interpleural 
space whichMs bounded in front by the posterior surface of the 
sternum and behind by the pericardium. While tracing the 
sac of the pleura, the dissector has noticed that the two pleural 
sacs come into contact in the upper part of this mediastinal space. 

A. Right lung. 

A'. Left lung. 

B. Pulmonary pleura. 

C. Paiietal pleura. 

D. Pericardium, 

It. Right pulmonary root. 

It'. Left pulmonary root. 

1. Anterior mediastinum. 

II. -Middle mediastinum. 

Til. Posterior mediastinum. 

Fig. 49.— Diagram show- 
ing the two pleural sacs as 
seen in transverse section. 
The mediastinal spaces are 
also exhibited. 



As a result of this there is practically no interpleural space in 
the upper part of the anterior mediastinum. The only space 
that can be demonstrated in the anterior mediastinum is on the 
left side and below the sternal e.xtremities of the. fourth pair 
of costal cartilages where the two pleural sacs separate from 
each other, con tain s some areolaj;_j(igail£^_two or three 

lymph glands, and the mediastinal branches of the Tn^efnal 
mammary""artery.’’"The lymph^ gIan 3 S"^fe?r 5 rve™”l^^l;^p}iatic 
vessels from the diaphragm and the upper surface of the liver 
and their efferents end chiefly in the broncho-mediastinal lymph 
trunk. 


The Middle Me dias tin um is t he largest of the mediastioal 
spaces. I^jcp|Uains the |)cricardium enclosing the heart, the 
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ascending aorta, the lower pjrtipn. the superior vena cava 
the termination of the azygos vein, the pulmonarjr^^I^l^eaes 
and vein s, the phrenic nerves with the compamon"pericarc|iaco- 
phrenic a,t terip-<; , the hifnrr.j^'flhri hfiffie trachea, arid'some bronchial 
lymph glands. 

The Posterior Mediastinum is bounded in front by the peri- 
cardium : behind by the vertebral column extending from the 
lower border of the fourth to the twelfth thoracic vertebrae ; 
laterally by the mediastinal pleura ; and below by the diaphragm. 
The contents of this space will be studied at a later stage of the 
dissection. 

The Superior Mediastinum comprises tliat part of the inter- 
pleural space which lies above the upper level of the pericardium. 
It is bounded in front by the manubrium sterni, behind by the 
bodies of the upper four thoracic vertebrae, laterally by the 
mediastinal pleura, and below by an oblique plane extending 
from the lower border of the manubrium sterni to the lower 
border of the body of the fourth thoracic vertebra. The dis- 
section of the structures at the root of the neck must have been 
sufficiently advanced by this time, so that the student has got 
an opportunity of examining most of the contents of this space. 
These are : — (i) The origins of the sterno-hyoid and sterno- 
thyreoid muscles as also the lower portions of the longus colli 
muscles ; (2) the transverse portion of the arch of the aorta 
with its three large branches, the innominate, the left common 
carotid, and the left subclavian arteries ; (3) the upper portion 
of the superior vena cava and the riglit and left innominate 
veins ; (4) the vagus, phrenic, cardiac and left recurrent nerves ; 
{5) the trachea, oesophagus, and thoracic duct ; and (6) the 
remains of the thymus gland and few lymph glands. 

Dissection. The dissector should now examine the course 
of the phrenic nerve through the thorax. The mediastinal 
pleura is to be separated from the pericardium when the nerve 
will .be exposed. The nerve should be traced from its entry 
into the thoracic cavity behind the subclavian vein above and 
followed along the side of the pericardium to its termination 
in the diaphragm. 

The Phrenic Nerve (Fig. 5^} arises in the neck by three. loots 
from the third, fourth and fifth cervical nerves ; the root from the 
fovurth being the largest. It descends on the scalenus anterior 
mnscle, pg,sses.iiahind the, subclavian vain gnd 
medians tmuw.„b.y crossuig the intenial.iaawiaary ^tftery. flear the 
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origin of the vessel. It the n runs dp^TOw^ds^ in the middle 
mediastinum, lying by the side of the pericardium and in 
front of the lOOt of' the Img. -teaches* t h e 

stiffs!!^ "Of tht! dlStpliruyiH Where it breaks up into branches 
which pierce the muscle and are distributed on its inferior 
surface. 

It should be noticed that the phrenic nerves of the two 
sides differ from each other in their course, relations and length. 
T he ri ^ht phrenic nerve _is,jjJ4Cgd more deeply, is more vertical 
in its course "and" lies lateral to the right }nijiMainaie -v««v..(^ 
superior vena cava. The left phrenic nerve lies between the left 
common carotid and the left subclavian artenes tehind the 
lett innominate vein and crosses Tllf! 1011 Ul (lie arch of the 
aorta. It is__longcj, ,jtll3.,i^he right phrenic j^grvc, due to its 
curving over the apex of the heart,, which projects.-^ %h©.»left 
and also due to the diaphragm being on a lower level on the left 
side than on _th fright. 

Besides supplying branches chiefly to the diaphragm, the 
phrenic nerve also gives fine filaments to the pericardium and 
pleura during its course through the thorax. The pericardiaco- 
phrenic branch of the internal mammary artery accompanies 
the phrenic nerve in the thorax. 

The Lungs (Figs. 50, 51, 52) arc placed, each in its own half 
of the thoracic cavity separated from each other by the pericardi- 
um containing the heart. There is a good deal of difference 
between a healthy lung in a living subject and the lung that is 
commonly seen in the dissecting-room. The dissector usually finds 
that the lung is very much collapsed (unless previously hardened 
by formahn) and hence does not accurately fit into the cavity 
containing it. Frequently the lung does not remain free in the 
thoracic cavity owing to old inflammatory adhesions between 
the pulmonary and parietal pleurae. Moreover the lung does 
not bear any indentations of the structures with which it is in 
contact unless it is hardened in situ. A healthy lung is of a 
mottled slate colour and of spongy texture ; i t floats in water 
and crepitates when hand l e d with the fingers. The right lung 

weight depends upon the amount of blood contained in it. Each 
lung is conical in form and presents for examination an apex, a 
base, two surfaces, and three borders. 

Apex. — The apex is rounded and projects into the root of the 
neck for about one inch to one inch and a half above the level 
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of the fitst rib. On its ant e rior aspect the 

subclavian artery is* seen” 

B(We,— The base is concave and rests on the upper surface 
of, the diaphragm. In as much as the diaphragm nses higher 
on the right .side than on the left, the base of the right long is 
hi.org 4 eeply concave than that of the left. The relations of the 
bases of the .lungs with some of the abdominal viscera are im- 
portant, being separated from them by the diaphragm alone. 
Thus, the base of the right lung is in relation with the right, lobe- 
oTT beTT^pr an d the base of the left lung with tlig. 
the liver, the stornach and the .spleen. 



Fig. 50. — The heart and lungs. Anterior aspect. 


A. Kight atrium. 

B. Right ventricle. 

C. Lett auricula. 

X>. Left ventricle. 

K. Trachea. 

F. Right bronchus. 

G. Left bronchus. 

H. Upper lobe of right lung, 

I. Middle lobe. 

J. Lower lobe 

K. Upper lobe of left lung. 

L. Lower lobe. 

1. Pulmonary arteiy, 

2. Right pulmonary artery. 

3. Left pulmonary artery. 
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Arch of the aorta. 

Innominate artery. 

Right common carotid artery. 
Left common carotid artery. 
Left subclavian artery. 
Superior vena cava. 

Right innominate vein. 

Right subclavian vein. 

Right internal jugular vein. 
Left innominate vein. 

Left internal jugular vein. 

Lelt subclavian vein. 


16. , 

jg’jpulmonary veins. 


Sorface.— The costal surface is convex and lies in contact 
with the costal pleura ; it is adapted to the cavity of the thorax 
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Thie medial swfaee may be divided into (i) an anterior or media- ' 
stinal part which lies in contact with the mediastinal pkura, and 
(2) a posterior or vertebral part which rests upon the sides of the 
bodies of the vertebrae. I^resents a deep conca vity, t he pericardial 
, cowciO tf^vr which accomc^tes 'tEe pencardium contajning the ' 
heart. i'Dre concavity in the medial surface of the left lung is 
more n^ked than on the right due to the greater projection of 
the heart on the left side.^ A little above and behind the middle 
of this surface is a triangular depressed area, the hilum 
through which the structurejs forming the root of the lung paiss. 
These structures are enclosed by pleura which is continuous 
below with the pulmonary ligament. 

Impressions.— If the lungs are hardened in situ certain im- 
pressions are seen on their medial surfaces produced by the 
structures against which they lie. Thus in the right lung (i) 
a narrow iirdicd..groave. above the hilujiji.jiiDd»eeddjy the-.az3^os 
vdn is seen. (2, 3) Two ySriical* grooves run upwards above the 
former to a Tittle below the apex of the lung ; one, of them lies in 
front and the other behind. The lower part of the anterior 
groove lies against the s uperior vena c-ava- and the upper part of 
it against the right innomina.tg.. .veim The posterior groove 
is produced by the innominate artery. (4) A third vertical 
groove is situated beliind the hilum and the pulmonary ligament 
and is produced by the oesophagus. (5) A short groove for 
the inferior vena cava is situated in front and to the right of the 
(esophageal groove. On the medial surface of the left lung are 
seen (i) a broad arched groove above the hilum caused by the 
arch of the aorta ; (2, 3) two vertical grooves above the former, 
one of them lying in front and the other behind. The groove 
in front is caused by the left innominate vein and the groove 
behind is for the left subclavian artery. (4) A third vertical 
groove lies behind the hilum and the pulmonary ligament for 
the descending aorta. 

Borders. — The anterior border is very thin and sharp ; it pro- 
jects towards the costomediastinal sinus and overh^ the peri- 
cardium. The anterior border of the left lung presents in its 
lower part a notch, the cardiac notch, where the pericardium 
is exposed . The posterior border is thick and rounded and fits 
into the concavity on either side of the vertebral column. 
The inferior border or circumference of the base of the 
lung is thin at the line of separation of the costal ' surface 
from the base and projects into the costophrenic suios ; 
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medially it is rounded where it separates the base from the medial 
surface. 

Fissores and Lobes of the Ltmgs. — Each lung is divided 
into an upper and a lower lobe by a long and deep oblique fissure 
which penetrates nearly to the hilum. This fissure begins at 
the upper and back part of the hilum and passes upwards and 
backwards to the posterior border of the lung a little below the 
apex. Then it crosses the costal surface by passing downwards 
and forwards and cuts the inferior border of the lung a little 
behind the anterior border. Thence it passes to the lower part 
of the hilum along the medial surface of the lung. The upper 
lobe of the right lung is further subdivided by a transverse fissure 
which begins at the posterior border of the lung where it is cut 
by the oblique fissure and runs horizontally forwards to the ante- 
rior border of the organ at the level of the fourth costal carti- 
lage ; it then runs backwards on the medial surface to the hilum. 
This fissure cuts off from the lower part of the upper lobe a wedge- 
shaped portion called the middle lobe. 

The following points of difference between the right and the 
left lung should be noted, (i) The right lung is shorter owing 
to its base being pushed upwards by the right lobe of the liver. 
(2) The right lung is wider than the left lung owing to the heart 
projecting more to the left side. (3) The anterior border of the 
right lung is straight while that of the left lung presents a notch, 
the cardiac notch. (4) The pericardial concavity on the medial 
surface of the left lung is deeper than that on the right lung. 
(5) The base of the right lung is more deeply concave than that 
of the left. (6) There are three lobes and two fissures in the 
right lung but two lobes and one fissure in the left. (7) The 
relations of the structures forming the root of the lung differ on 
the two sides. (8) Differences are presented on the two lungs 
caused by the impressions on their medial surfaces. 

Boot of the Long. — This term is employed to denote a col- 
lection of structures which enter and leave the hilum of the 
lung. of the root 

teshW The root__of the ngKt'lunTtS 



aorta and below the arch of the aorta. 


The dissector should 


now examine the constituent parts 


of the root of the lung. These are the bronchial tube, the pul- 


monary artery, the two pulmonary veins, one or two small bron- 
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chial arteries and veins, the pulmonary nerves, lymphatic vessels, 
bronchial lymph glands, and areolar tissue all of which are 
enclosed by pleura. 

Dissectioa. Remove the pleura covering the root of the 
lung taking care of the nerve filaments which form the anterior 
and posterior pulmonary plexuses. The anterior pulmonary 
plexus will be seen in front of the root, while to display 
the posterior pulmonary plexus, the lung should be thrown 
forwards and held with chain-hooks. The bronchial artery is to 
be searched for behind the bronchial tube. The bronchus, the 
pulmonary artery and the pulmonary veins are to be separated 
from each other. 

Pulmonary Plexuses of Nerves. — The anterior pulmonary 
plexus is formed in front of the root of the lung by two or three 
anterior bronchial branches derived from the vagus, which 
ic ^ wif'h 'hTamehTs“flton iM^*^?vm^a't Tt"al^ Temves twigs 
from the cardiac plexus. The posterior i>ulmonarv plexu s 

numbej;,, of posterior bronchial branches deriyed from ..the y^gus 
which join with fila,i)aefits from the third and fourth sympathetic 
ganj^tid'' From this plexus branches are distributed to the 
bronchial tubcTahd'Ul'IhirTual Bloo(I'vg§SeTgr*“"“~* 

• 'TTi^‘SrouSBW‘» Agte i W a.TO.4JMfaBMtrient vessels of the lungs. 
As a rule there are two left bronchial arteries and one right 
bronchial artery. The right bronchial artery arises either from 
the first aortic intercostal artery or conjointly with the upper 
left bronchial artery from the front of the descending aorta. 
The Z e /j j . bronchial arteries arise from the descending aorta. E ach 
vessel runs behiim the corresponding bronchus and accompanies 
it to be distributed to the bronchial tubes, the cellular tissue of 
the lung and the bronchial lymph glands. The bronchial veins 
formed by minute twigs corresponding to the branches of the 
bronchial arteries open on the right side into the azygos vein 
and on the left side into the left superior intercostal vein or into 
the accessory hemiazygos vein. 

The other structures of the root of the lung will be described 
later on. 


The disposition of the structures constituting the root of the 
lung from before backwards is the same on both sides, viz., the 
pulmonary veins ^^^ nteriorlv. the PVt|iPi j‘} IMii\iiY the middle 

aind the bronchus ' posfenor^ From above*‘'OT^!^W^B¥tS‘’'*tJ^ 
arrangement'^if^'''8li^^^ . sides. Qn the right side are 
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seen — ist, the bronchus (eparterial), and, the pulmo nary ar tery, 
3rd, Tffe’BreffC'Rffi' (hi^parfenal) ^TOr^Ke'ptnmona^vemsTwinle 
on tfie Telt side— i sT,“’T!i e"pulmona.ry a!h:g^, ii'ifl, l!lIeT)r^chus, 
3rd, the pulmonary veins'*" This'diffcrence is due to the 'bronchus 
ot the right ^de ^mg off a branch to the upper lobe of the lung 
before the pulmonary artery passes over it. The bronchus 
of the left side does not give off a corresponding branch and the 
pulmonary artery passes over the undivided bronchus. 

Surface markings of the Lungs and Pleuree. — For convenience 
of surface markings of the pleura and lungs, certain lines are drawn 
on the surface of the thorax. These lines are (i) the midstemal 
or median ; (2) the mammary which passes vertically down 
wards from the middle of a line drawn from the centre of the 
jugular notch to the tip of the acromion ; (3) the lateral sternal 
along the margin of the sternum ; (4) the parasternal, drawn 
from the midpoint of the lateral sternal and mammary lines ; 
(5, 6) the anterior and posterior axillary drawn from the anterior 
and posterior axillarj' folds roj.pectively ; (7) the mida\illary , 
drawn from the apex of the axilla ; (8) the scapular, cirawn verti- 
cally from the inferior angle of the scapula. The loiocr border 
of the lung is indicated by a line drawn from the sixth sterno- 
costal joint with a slight convexity downwards to the tenth 
thoracic spiiious process. This line crosses the parasternal line 
at the sixth rib, the midaxillary line at the eighth rib, and the 
scapular line at the tenth rib. The line of the lower border of 
the pleura is one rib below : thus it crosses the parasternal, 
midaxillary and scapular lines at the seventh, ninth and eleventh 
ribs respectively. The oblique fissure is marked by a line drawn 
downwards and forwards round the thorax from the spinous process 
of the second thoracic vertebra to the sixth costal cartilage. 
The horizontal fissure of the right lung is marked by a line drawn 
iateralwards from the fourth costal cartilage till it meets the 
line of the oblique fissure. 

Dissection. The pericardium should now be studied and 
the great vessels of the heart viz.^ the superior and inferior venaj 
cavee, right and left pulmonary arteries, pulmonary veins and 
the aorta are to be recognised. The superficial c ardia tr plgpfus 
- bang in the concavity of the arch of the aor ta shoidd then be' 
dissected out. 

The Pericardium (Fig. 53) is a conical fibroserous bag containing 
the heart and the roots of the great vessels. In front of it is 
the anterior mediastinum. It is partly covered in front by the 
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Aato c i. a* . oLii bf . liin PS -.and th e plearte- Behind, it, is 

the posterior mediastinum with its contents. iMeral ly it lies 
in contact with the mediastinal pleurae, and the phrenic nerve 
with the pericardiaco-phrenic artery runs down between the 
pericardium and pleura on either ,side. Its base is attached 
mainly to the central tendon of the diaphragm. Its apex is pro- 
longed over the great vessels connected with the base of tlie heart. 

Structure . — The pericardium consists of two layers, an external 
fibrous and an internal serous layer. The fibrous layer is attached 
below to the central ten don of t.h e diaphrasm c i iero.iclung upon 
its left muscular part. Above it is prolonged on the great vessels 
forming tubular sheaths for them (c'xccpt for the inferior vena 
cava) and is continued with the pretracheal layer of the fascia 
Tront it is attached to the sternum by two fibrous 
bands called the superior and inferior stf^rnnpe.ricardia^l 
The .superior one passes to the back part of th'^ manubrium 
and the inferior one to the back part of the xiphoid process. 
The serous layer forms a shut sac. To exjxise it the pericardium 
is to be opened by two incisions, a longitudinal from the aorta 
to the diaphragm and a transverse from one root of the lung 
to the other. The serous layer is divisible into two portions, 
a parietal and a visceral. Tlie parietal portion lines the inner 
surface of the fibrous layer and is reflected over th^' heart to form 
the visceral portion or cpicardiiim. The great vessels connected 
with the heart receive coverings from the visceral portion to 
the extent of about an inch and a liiJf. The ascending aorta 
and the pulmonary artery are enclosed in a single complete 
sheath of the visceral layer called the arterial mesocariium, while 
the two vena; cava; and the four pulmonary veins are enclosed in 
a separate sheath of the visceral layer called the venous meso- 
cardium which is arranged in the form of an inverted U. *The 
finger can be easily passed into the space behind the arterial 
mesocardium. jikis ,.aa£&.--jiSu£atol 

p^j&axdium. If the apex of the heart is raised the finger can 
be passed from below into the, pouch of the venous mesocardium 
between the two limbs of the inverted U . This pouch is called 
the obligue sinus of, the perioardptni. 

Between the left pulmonary artery and the left upper pul- 
monary vein a triangular fold of the serous layer exists. This 
is known as lpft .iiena cava (Vesti geal fold 

o f M a rs hall). It contains the fibrous remains of the lower part 
of the left superior vena cava of the embryo. 
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pie Superficial Cardiac Plgros_(Fig. , 5^) is gituateci ia.the 
concSvT£3roT^Ti(™fFirT7"TKe aorta and above the bifuitation of 
■f!frg*“^ u ^ onary arCef]?. ‘ Ttls f ormed bv (i) the s uperior cardiac 
branch of , .)jhe left sympathetic trunk and (2) th ejLuir^ loC' tE"^ 
sup fyior "KfarTi^fTer of vagus nerve. whkh. arises at 

the root of the neck. Trace these two cardiac nerves as they 
cross the left part of the aortic arch to reach its Concavity. A 
small ganglion, ^\^&. £^^n slipr^JS^.r.is^)urg, is usually found at the 
point of junction of these nerves. Filaments from the cj fih P 
cafdi.a^c plexus lying behind the arch of tlie aorta also join the 
sup erficia l cardiac ^pexus. The superheial cardiac plexus 
’35iTru^us 'branches to the anterior coronary and left anterior 
pulmonary plexuses. 

Directions. The study of the heart should now engage the 
attention of the dissector. The organ should not be removed 
from the thoracic cavity but all examinations of its exterior 
and interior should be made in situ. 

Th' Heart is a hollow muscular organ which receives and 
propels blood. 

I. Position.— The heart lies obliquely in the middle media- 
stinum between the two lungs inside the pericardium. It 
projects' more into the left side than into the right, about one 
third of the organ lying to the right, and about two thirds of 
it to th<' left of the mesial plane. 

II. Shape and Size.— The heart has the shape of an irregular 
cone. A normal heart measures five inches in length, three 
and a half inches in breadth, and two and a half inches (6-25 cm.) 
in thickness. 

III. Component Parts. — There are grooves on the outer 

surface of the heart which indicate the internal subdivision 
of Ihe organ into four cavities. Thus a transverse groove, 
called ihe^rowary, (auriculoventricular groove) runs 

transveisely showing the line of separation of the upper two 
chambers called the atria from the lower two chambers called 
the ventricles. The groove is deficient in front being crossed 
by the root of the pulmonary artery. Another groove, the inter- 
atried groove (interauricular groove), which runs vertically up- 
iTaras lirom the preceding groove on tlie posterior aspect of the 

portion of the heart, shows the hne of separation between 
the right and left atria, A vertica l called the anterior 

iongtiiMinal sulcus (anterior interventricular groove), passes 
sternocostal surface of the ventricular portion of the 
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heart near its left border. It ends below at the inferior border 
of the heart close, ta„tltft.3.PEX7TVterc''aTTotch“i?T^n immediately 
to the right of the apex, called th e inc isura apicis cordis. This 
sulcus shows the line of subdivision o?THe"'vehTncuIar portion 
into a right and a left ventricle anteriorly. Another vertical 
groove, called the ■bosterior longitudinal ^ukus ( nosterior inter- 
ventricular groove), extends from the coronary sulcus to the 
incisura apicis cordis on the diaphragmatic surface of the ventricles 
close to the right border of the heart. This sulcus indicates 
the line of separation between the right and left ventricles poste- 
riorly. 

IV. General Description. — ^The heart presents for examina- 
tion a base, an apex, two surfaces, and t hree batdefs. The base 

file altached end of the organ and is formed chiefly by the 
left atrium and by a small portion of the right atrium. It is 
directed upwards, backwards and to the right and is placed 
opposite the fifth to eighth thoracic vertebrie inclusive. The 
apex is somewhat rounded and is forjned entirely by the left 
ventricle. It is directed downwards, forwards and to the left 
and hes against the left, fifth -ifttercQS.taJi,.5pye. tluec and a half*, 
inches (9 cm.) to the left of the midsternal line. The sterno- 
costal surface i.s convex- and is formed chiefly by the right atrium 
and the right ventricle and to a small extent by the left atrium 
and left ventricle. On it are seen the coronary sulcus and the 
anterior longitudinal sulcus. This surface is placed behind 
the body of the sternum and the cartilages of the third to sixth 
ribs inclusive. The diaphragmatic surface is flattened and is 
formed' chiefly by the left ventricle and to a small extent by the 
right vchttiqle. It lies mostly on the central tendon and on 
a small portidh»-i9^^the left muscular part of the diaphragm and 
on it are seen the pd^l!^riw..pa4-t,.of the coronary sulcus and the 
posterior longitudinal sulcus. The right border is almost vertical 
and placed behind the tfijrd, fourth and fifth costal cartil^es. 
It is rounded and formed by the right atrium. The left' border 
is thick and rounded and formed chiefly by the left ventricle 
and to a small extent by the left auricula. The inferior border 
is almost horizontal and extends from the apex of the heart 
to the sternal end of the sixth right costal cartilage. It is thin 
and formed by the right ventricle. 

V. Arteries.— The coronary arteries supply the heart with 
blood for its nutrition, and are two in number, a right and a left. 

Dissection. The two coronary arteries {right and left) 
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are to be dissected on the surface of the heart. For this the 
visceral pericardium and the fat surrounding the vessels should 
be removed and the two arteries should be traced from their 
origin from the aorta to their termination.s. A plexus of nerves 
is seen with each artery and the plexus on the right artery is to 
be followed to the superficial cardiac plexus. 

The right coronary artary arises from the anterior aortic 
sinus. It passes forwards between the root of the pulmonary 
artery and the right auricula. It then turns to the right along 
the coronary sulcus, winds round the right margin of the heart 
and passes towards the left along the coronary sulcus on the 
diaphragmatic surface of the heart. Reaching the upper end 
of the posterior longitudinal sulcus it divides into a small trans- 
verse branch and a posterior descending branch. The transverse 
branch continues the course of the main artery along the coro- 
nary .sulcus and anastomoses with the circumflex branch of the 
left coronary artery. The posterior descending branch descends 
along the posterior longitudinal sulcus towards the apex of the 
heart. While at the right margin of the heart the right coronary 
artery gives off a marginal branch which runs along the inferior 
border of the heart towards the apex and supplies brandies 
to both surfaces of the right ventricle. The left coronary artery 
is larger than the right and arises from the left posterior aortic 
sinus. It passes to the left behind the pulmonary artiuy and then 
between the pulmonary artery and the hdt auricula and divides 
into two branches. One of these, the circumflex branch, runs 
to the left along the coronary sulcus, curves round the left margin 
of the lieart to the diaphragmatic surface of the organ and anas- 
tomoses with the transverse branch of the right coronary artery ; 
while the other, the anterior descending branch, runs downwards 
along the aaterior longitudinal sulcus to the apex of the heart 
anastomosing with the posterior descending branch of the right 
coronary artery. 

VI. Veins.— The veins which return the blood from the 
substance of the heart are : — (i) The coronary sinus which is 
a dilated venous channel situated in tiie coronary ;ulcu& on 
the diaphragmatic surface of the heart between the left atrium 
and the left ventricle. It is about an inch (2.5 cm.) in length 
and opvens by its right end into the right atrium of the heart. 
(2) T he ^reat cardiac vein begins at the apex of the heart. It 
ascends along the anterior longitudinal sulcus and turns to the 
left in the coronary sulcus. It then curves round the left margin 
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of the heart to open into the left end of the coronary sinus. 
In its course it receives several small veins including the left 
marginal vein which ascends along t he left margin of the heart' 


(3) The i!Osteripi:_^cgj 'jl'['^f upwards along the diaphrag- 

ma tjc .of the left ventricle and opens into the coTonaTy^"^ 

sinus, iai The middle cardiac vein ascendA..alflng'.th£.OQiiterinr 
longitudinal sulcus and opens, into, the coronary sinus. (5) 
The anterior cardia c vein s ^fp usually three or four in number 
a nd run hl(!ihff tne ste m ocpstal-'-<i'-tn<»^. the riff-i^t...vpr|[j-jrl|» 
They open directly into the lower part of the atrium. (6) The 
s mall cardi ac vein (right coronary i;«>g in (t^P|,„(;pmn,f)r,y *11111 / 1 
'T)ct ween the ngllL UlllUlIl a'BH "T'enTJ^ie, curves round the right 
margin of the heart and opens into the right extremity of the 
coronary sinus. It receives the right marginal vein which runs 
along the inferior border of tlie heart. (7) ..vefji 

of the left atrium (oblique vein of Marshall) begins at the ligament 
of the left vena cava and terminates in the left extremity of the 
coronary sinus by passing obliquely along the postenor aspect of 

veins (vena; Thebesii) are minute veins which transmit the 
blood from the muscular substance of the heart directly into the 
right atrium. They are not seen on the surface of the heart 
and their openings into the right atrium will be seen when that 
chamber is opened. If the coronary sinus is slit open the open- 
ings of its tributaries will be seen to be provided with valves 
with the e.xception of the oblique vein of the atrium. 

VII. Nerves. — -The nerve supply of the heart is derived 
from the coronary plexuses which are two in number, a right 
(anterior) and a left (posterior). The^ 

ajicq mpanics . the,„..^ht^ c gr ppaiy .tudatyl .APd,, J. 5 . ~d,Rllved .^-om 
the superficial cardiac plexus and also from the deep cafdiac 

<w'^***r '• *f' w t I - 1 . . 1.^ V - ,r -tri, ^ !.»<. r-- '>•» wrti m«»'' '"'iKN 

pj^exus. The l ejt coro nary p lexus accompanies the l eft coronary 
artery and is derived from the deep cardiac plexus only. ^MuJiife " ^ 


artery and is derived from the deep cardiac plexus only. Minute 

, III I II I ' 

ganglia are found in these plexuses. Filanients from these plexuses 
terminate in the muscle fibres of the heart. 

VIII. Chambers of the Heart. — The heart consists of 
four chambers, viz., right and left atria, and right and left 
ventricles. 

Dissection. Open the right atrium by an incision from the 
point of entrance of the superior vena cava to that of the inferior 
vena cava along the right margin of the atrium. From the 
upper end of this incision carry the knife to the tip of the auricula. 

21 
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Reflect the flaps and fix them with hooks. The dissector should 
wash away all blood and clot from the cavity. (Fig. 56). 

The Bight Atriam (Right auricle) consists of two parts, 
the sinus venarum and the auricula. The sinus venarum is 
the main chamber and is situated between the superior and 
inferior vena; cavae. The auricula (Auricular appendix) is the 
ear-shaped projection which is directed forwards and to the 
left overlapping the root of the aorta. A groove, seen on tlie 
outer surface of the atrium and called the sulcus terminalis, ex- 
tends from the front of the superior vena cava to the front of tlie 
inferior vena cava and indicates externally the line of separation 
between the sinus venarum and the auricula. In the interior 
of the atrium this separation is indicated by a vertical ridge 
called the crista terminalis which corresponds in position to 
the sulcus terminalis. 



Fig. 56. — Diagram show- 
ing how the right atrium 
should be opened. The 
dotted lines indicate the 
direction of the incisions. 

A. Right atrium. 

B. Right ventricle. 

C. Right auricula. 

j. Superior vena cava. 

2. Inferior vena cava. 

3. Aorta. 


In the interior of the right atrium the following parts are 
to be examined ; — Tlie orifices of (i) the superior vena cava, 
(2) the inferior vena cava, (3) the coronary sinus, and (4) the 
anterior and smallest cardiac veins ; (5) the right atrioventricular 
orifice, (6) the valve of the inferior vena cava, (7) the valve 
of the coronary sinus, (8) the fossa ovalis, (9) the limbus fossa 
ovalis, (10) the musculi pectinati and the crista terminalis, 
and (ii) the intervenous tubercle. 

The orifice of the superior vena cava is situated at the upper 
and back part of the right atrium and is directed towards the right 
atrioventricular opening. It is not guarded by any valve. The 
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orifice of the inferior vena cava is placed at the lower part of the 
right atrium and is directed towards the atrial septum. It is 
guarded by a valve. The orifice of the coronary sinus is situated 
between the opening of the inferior vena cava aiid the right 
atrioventricular opening. It is guarded by a valve. The 
orifices of the anterior cardiac veins and of the sniallest cardiac veins 
(Venae cordis minima) are minute openings scattered over the 
internal surface of the atrium. The right atrioventricular orifice 
is the opening by which the right atrium communicates with the 
right ventricle. It admits the tips of three fingers and is guarded 
by a valve. 

The valve of the inferior vena cava (Eustachian valve) is 
semilunar in shape ; it is formed by a duplicature of the lining 
membrane of the heart, called the endocardium, and contains 
a little muscular tissue. Its convc.v margin is attached to' the 



Fig. 57.— The interior of the right atrium and right ventricle. 


A. 

Cavity oi right atrium. 

6 . Coronary valve. 

B. 

Auricula. 

7, Orifices of ven® cordis minimee. 

B'. 

MuscuU pectinati. 

8. Commencement of aunculo-ven- 

C, 

Right ventricle. 

tricular opening. 

D. 

Cavity of right ventricle. 

9. Tricuspid valve. 

E. 

Conus arteriosus. 

10 Medial cusp. 

F. 

Apex of left auricula. 

II. Tral^culee carneae. 

G. 

Left ventricle. 

12. One of the musculi papillares. 

1. 

Superior vena cava. 

13. Chords tendineac. 

2, 

Inferior vena cava. 

14. .Pulmonary artery. 

3. 

Fossa ovalis. 

1 5. Seinilanar valves. 

4- 

Valve of the inferior vena cava. 

i^. Ascending aortau 

5- 

Opening of the coronary sipus. 

17. Arch of the aorta. 
iS, Descending aorta. 
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margin of the orifice. Its concave margin is free, the left end of 
which is attached to the ridge in the atrial septum called the 
hmbus fossa ovalis and the right end is lost on the wall of the 
atrium. This valve may be cribriform or ciltogether absent in 
the adult but is a large structure in the fmtus. 

The valve of the coronary sinus (Thebesian valve) is a crescentic 
fold of endocardium guarding the opening of the coronary sinus. 
Sometimes it is double or is cribriform. 

The right atrium is separated from the left atrium by a 
septum called the atrial septum. Upon this partition, above 
the opening of the inferior vena cava is seen an oval depression, 
called the fossa ovalis, which is bounded ‘ above and at the sides 
by a raised margin. This fossa is the remains of the foramen 
ovale of the foetus through which the bipod passed before birth 
from the right into the left atrium. The limbus fossa ovalis 
(Annulus ovalis) is the prominent margin which bounds the fossa 
ovalis ; it is prominent above and at the sides but deficient below. 

The musculi pectinati are muscular elevations, so named 
from their resemblance to the teeth of a comb. These are seen 
in the auricula and in the adjacent anterior wall of the atrium. 
They terminate in a common vertical ridge, called the crista 
ierminalis, which is smooth and muscular. 

The intervenous tubercle (Tubercle of Lower) is a small eleva- 
tion on the posterior wall of atrium below the orifice of the 
superior vena cava. It directs the current of blood from the 
superior vena cava into the right atrioventricular orifice. 

Note that (i) the. wall of the right atrium is thin ; (a) the 
whole of its interior has a shining appearance ; (3) the internal 
surface of the right atrium is smooth bcirind the crista terminalis 
but in front of it presents a contrast owing to a large number 
of fleshy bands called the musculi pectinati ; (4) the capacity 
of the right atrium is about two ounces and a half. 

The right atrium receives the venous blood returned chiefly 
by the superior and inferior ven® cav®. The blood then flows 
into the right ventricle through the right atrioventricular opening. 

Dissection. The right ventricle should now be opened. A 
triangular flap is to be raised from its anterior wall by making 
two incisions ; (i) from the root of the pulmonary artery down- 
wards towards the incisura apicis cordis at the inferior border of 
the heart, a little to the right of the anterior longitudinal sulcus ; 
(2) another incision from the upper end of the first incision carried 
towards the right a httle below the coronary sulcus, terminating 
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at the right end of the inferior border (Fig. 58). The flap raised 
should be thrown downwards and fixed with pins. The cavity 
should be washed clean of all blood and clots. 


Fig. 58. — ^Diagram show- 
ing how the right ventricle 
should be opened. The 
lines of incisions are indi- 
cated by the dotted lines. 

A. Right atrium. 

B. Right ventricle. 

C. Apex of the heart. 

D. Anterior longitudinal sul- 
cus in which are seen 
coronary artery and great 
cardiac vein, 

t 

1. Superior vena cava. 

2. I^ulmonary artery. 

3. Aorta. 

Right Ventricle. — The cavity t)f the right ventricle is triangular 
in form and semilunar on transverse section. Its capacity is about 
three and a quarter ounces. Its anterior ivall forms the greater part 
of the sternocostal surface of the heart. Its posterior wall is 
formed by the septum which se]>arates it from the left ventricle, 
called the ventricular septum. This septum bulges into the cavity 
of the right ventricle and so on a cross section the cavity would 
appear semilunar in shape. Its base is directed upwards and to 
the right. At its upper and left part is a conical pouch, called 
the conus arteriosus, which leads to the orifice of the pulmonary 
artery. The conus arteriosus is connected by its posterior surface 
to the aorta ¥y a fibrous band called ilm t^don oj the conus arterio- 
sus. The apex of the right ventricle looks downwards towards 
'tKe' apex of the heart. The following parts are to be studied 
in the interior of the right ventricle ; — (i) right atrioventricular 
orifice, (2) pulmonary orifice, (3) tricuspid valve, (4) pulmonary 
semilunar valvesTl^'TYS^ecvilai carneae, (6) chordae tendinea. 

The right atrioventricular orifice allows the passage of blood 
from the right atrium into the right ventricle. It is an oval 
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aperture situated at the base of the ventricle, behind the 
sternum and on a level with the fourth intercostal space. It 
measures about one inch in diameter being slightly larger than the 
left atrioventricular orifice and admits the tips of three fingers. 
It is sourrounded by a fibrous ring to which is attached the tri- 
cuspid valve. The pulmijjaar^ orifice is situated at the summit 
of the conus arteriosus and allows the passa^” of blood from the 
right ventricle into the lungs through the pulmonary artery 
for oxygenation. It is situated opposite the upper border of the 
third costal cartilage of the left side near its junction with the 
sternum. It is guarded by the pulmonary semilunar valves which 
are attached to a fibrous ring surrounding the pulmonary orifice. 

The tricuspid valve is formed by three triangular segments 
or cusps, which prevent regurgitation of the blood into the 
right atrium during the contraction of the right ventricle. Like 
all the valves of the heart, it is formed by a duplicature of the 
lining membrane, the endocardium, within which is contained 
a very thin layer of fibrous tissue. The three segments or cusps 
(anterior, posterior, and medial) are united by their bases and 
are fixed to a fibrous ring surrounding the atrioventricular orifice, 
while their apices hang down into the ventricular cavity. The 
chorda; tendinca; are attached to their apices, adjacent margins 
and ventricular surfaces. The central part of each cusp is rather 
thick while the marginal part is thin ; the atrial surface is smooth 
wliilc the ventricular surface is rough. The anterior cusp is 
situated between the atrial opening and the conus arteriosus ; 
the posterior cusp lies against the wall of the ventricle near the 
inferior margin of the heart ; and the medial cusp (septal cusp) 
lies against the ventricular septum. 

The pulmonary semilunar valves are three in number of 
which two are placed anteriorly and one posteriorly. They 
are attached by their convex margins to the orifice of the pul- 
monary artery, while their concave margins are free and directed 
upwards and present in the centre of each a thickened nodule, 
the nodulus of the valve (corpus Arantii). The fibrous tissue 
is spread out in each cusp between the two layers of the endo- 
cardium throughout its whole extent except along two narrow 
semilunar areas, one on either side of the central nodule. These 
semilunar areas of the cusps are called the lunula which are very 
thin and consist only of two layers of endocardium. Between 
the cusps and the wall of the pulmonary artery are three pouches 
(sinuses of Valsalva). 
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The inner surface of the right ventricle is smooth in the 
region of the conus arteriosus but its remaining part presents 
numerous muscular projections of various length and thickness. 
These muscular bands are called trabeculee carnece (Columna; 
carneae) and are of three kinds. The first set forms ridges on 
the ventricular wall being attached to it by their whole length. 
The second set forms bridges being attached to the ventricular 
wall by their two extremities, the intermediate portion being 
free. One fleshy band of this group called the moderator band, 
is seen to be attached by one extremity to the ventricular septum 
and by the other to the base of the anterior papillary muscle. 
It prevents over-distension of the ventricle. The third set, called 
the musculi papillares, is of considerable size being fixed at one 
end to the ventricular wall while the other end gives attachment 
to several fine tendinous cords, the chordee tendineip which keep 
the valve in place. The papillary muscles are usually two 
in number. The anterior muscle is the larger and is attached by 
its base to the anterior wall of the ventricle ; from its apex the 
chord;e tendinea; pass to the anterior and posterior cusps of the 
tricuspid valve. The posterior papillary muscle is fixed by its 
base to the vtuitricular septum and the chord;e tendinete pass 
from its apex to the posterior and medial cusps of the tricuspid 
valve. Sometimes the posterior muscle is represented by three 
or four smaller projections. Some chorda' tendinea arise directly 
from the ventricular septum and pass to the anterior and 
medial cusps. 

Dissection. In order to open the left atrium, the heart .should 
be drawn well over to the right side, then an incision should 
be made on the posterior surface of the atrium from the pul- 
monary veins of the left side to those of the right side, and 
another from the middle of the first incision to the tip of the 
auricula (Fig. 59). 

The Left Atrium is smaller than the right but its walls arc 
a little tlucker. It is concealed by the aorta and the pulmonary 
artery. Like the right atrium it consists of a main cavity and 
an auricula. The latter is longer and more curved than the 
auricula of the right atrium and projects to the right overlapping 
the root of the pulmonary artery. The interior of the left atrium 
presents for examination : (i) the orifices of the four pulmonary 
veins, (2) the left atrioventricular orifice, (3) the orifices of the 
venae cordis minimae, and (4) musculi pectinati. 

The orifices of the four pulmonary veins are seen on the poste- 
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rior wall of the atrium. Oxygenated blood from the lungs is 
brought into the left atrium by the pulmonary veins. The 
two left pulmonary veins often open by a common orifice. These 
orifices are not guarded by valves. The left atrioventricular 
orifice is placed in the lower and posterior part of the ventricle. 
It is smaller than the right atrioventricular orifice. It admits the 
tips of two fingers. It is guarded by the biouspid or mitral vdlve. 
The orifices of the vena- cordis minimee are fewer than tho.se 
in the right atrium. 

Fig. 59.— Diagram 
showing how the 
left atrraih and left 
ventricle' should be 
opened. The dotted 
lines indicate the 
difections for open- 
ing the left atrium. 
The wall of the left 
ventricle is seen to 
be transfixed by a 
knife. 

Left atrium. 

B. Left auricula. 

C. Left ventricle, 
i. Great cardiac vein. 

a. Coronary sinus. 

3. Kight pulmonary 

vein. 

3. Two left pulmonary 
veins. 

5. Pulmonary artery. 

b. Aortic arch. 

Tlie musculi pectinaii are smaller and fewer than those in 
the right atrium and are limited to the auricula only 

The right atrium is separated from the loft by a fibromuscular 
partition called the atrial septum ; on it a small depression 
is sometimes seen bounded below by a semilunar ridge. This 
depression corresponds to the fossa ovalis seen on the other side 
of the septum. ^ 

Dissection. To examine the interior of the left ventricle, 
a triangular flap is to be raised from its wall with.| 4 ie apex below 
(Fig. 59). The ventricle is to be transfixed a little to the left 
of the anterior longitudinal sulcus below the coronary sulcus 
and the knife pushed till its point pierces the posterior wall a 
little to the left of the posterior longitudinal sulcus. The knife 
is then To be carried downwards towards the apex. 
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The Lett Ventricle is conical in shape ; its cavity is oval 
or circular on transverse section ; its walls are three times as 


A. Cavity of the left atriam. / 

B. Cavity of the auricnla in which 
are seen the mnsculi pectinati. 

C. Left ventricle. 

D. Cavity of the left ventricle. 

E. Right ventricle. 

F. Apex of the right auricnla. 

1. Opening of the two right pul- 
monary veins. 

2. Left pulmonary veins. 

3. Auriculo-ventricular opening. 

4. Coronary sihus. 

5. Mitral vplve. 

6. Chordae tendineae. 

7. Mvnculi-papillareB. 

8. Trabeculae carneae. 

0. Aortic arch. 

JO. Pulmonary artpry. 

11. Left pulmonary’ artery. 

12. Ligamentilm arteriosum. 

Fig. 60.— The interior of the.left atrium and left-Ventricle. 

thick as those of the right ventnclfeT The following' parts require 
to be examined in its interior : — (i) The left ^trioventricular 
opening and (2) mitral valve ; (3) liie aortic opening and (4) aortic 
semilunar valves ; (5) the trabeculae carneae and (6) chordae 
tendineae. 

The left atrioventricular orifice is '.situated below and to the 
left of the aortic orifice. It is situated behind the left margin 
of the sternum on a level with the fourth left costal cartilage. 
It is surrounded by a fibrous ring to which the mitral valve is 
attached. 

The mitral or bicuspid valve is similar in structure to the 
tricuspid valve but consists of two cusps which are larger and 
thicker than those of the tricuspid valve. The anterior or 
aortic cusp is larger than the posterior and lies in front and to 
the right of the atri®ventriciilar orifice. The posterior cusp 
lies behind and to the left of the atrioventricular opening The 
free margins ’Sf the cusps and their ventricular surfaces give 
attachment to the chordae tendineae which are thicker and 
stronger than those of the tricuspid valve. 

The aortic orifice is situated in front and to the right of the 
left atrioventricular orifice. It is guarded by the aortic sfflui- 
22 
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lunar valves. The portion of the ventricular cavity just below 
■the aortic orifice is called the aortic vestibule and is destitute of 
muscular tissue. 

The aortic semilunar valves are three in number of which 
two are posterior (right and left) and one anterior. They are 
larger and thicker than the pulmonary semilunar valves. The 
nodules at the free margins of the valves are more prominent 
and the iunulae are more distinctly seen. The pouches between 
the cusps and the wall of the aorta, called the aortic sinuses 
(sinuses of Valsalva), are larger than those of the pulmonary 
artery ; moreover the orifices of the coronary arteries are seen 
in these sinuses. The right coronary artery arises from the 
anterior aortic sinus while the left from the left posterior sinus. 

The traheculm carnece arc of three kinds as in the right ventricle ; 
but they are more numerous and form a very dense network 
upon the posterior wall of the ventricle and at the apex but on 
the septum and anterior wall they are not prominent. The musculi 
paptllares are thicker and stronger than those in the right ventricle. 
They are two in number ; one is attached to the anterior wall 

Fig. fir. — Diagram 
to illustrate the 
attachments of one 
cusp of the mitral 
valve and the aortic 
valves. 


A. A'. Portion of the 

ventricular wall 
and B. B'. B". 
aorta. 

B. B'. B". Sinuses of 

aorta m B and 
B', openings of 
coronary arter- 
ies are seen. 

C. C. \ At tached 

D. B'. / bolder of semi- 

lunar valve. 

E. Nodule of the valve 
seen in the middle 
of free border 
of the valve. The 
Iunulae are seen on 
either side of E. 

F. G. Musculi papill- 
ares, 

a. b, c. Attachment of 
the chordae ten- 
dinejB, 
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and the other to the posterior wall of the ventricle. They 
give attachment to the chordje tendineae by their free rounded 
extremities. The chordae tendineae from each papillary muscle 
are attached to the margins and ventricular surfaces of both 
cusps of the mitral valve. 

A fibro-muscular partition is placed between the right and 
left ventricles called the ventricular septum ; it is thick and 
muscular at its lower part but thin and membranoys at its upper 
part. The thin upper portion consists only of fibrous tissue 
covered by endocardium and is called the pars membranacea 
septi. It constitutes a part of the wall of the aortic vestibule. 
The lower portion of the septum is specially thick near the 
apex of the heart. The anterior margin of the septum is attached 
opposite the anterior longituninal sulcus and the posterior margin 
opposite the posterior longitudinal sulcus. The septum bulges 
into the right ventricle, hence the cavity of the right ventricle 
is semilunar on section and that of the left ventricle is circular. 

Surface Anatomy of the Heart. — The extent of the heart 
in relation to the front of the thorax is indicated thus : — The 
apex is determined by taking a point in the left fifth intercostal 
space, three and a half inches (9 cm.) to the left of the midsternal 
lino ; from this point a line drawn to the seventh right sterno- 
costal articulation across the junction of the xiphoid process 
with the body of the sternum, indicates the lower border of the 
heart. A line drawn from the seventh right sterno-costal arti- 
culation to the upper border of the third right costal cartilage 
half an inch from the right border of the sternum, with its con- 
vexity to the right indicates the right border of the heart. A 
line drawn from the apex of the heart to the lower border of the 
second left costal cartilage one inch from the left border of 
the sternum, with its convexity to the left indicates the left 
border of the heart. A line drawn from the lower border of the 
second left costal cartilage one inch from the left border of the 
sternum to the upper border of the third right costal cartilage 
half an inch from the right border of the sternum, indicates the 
upper border of the heart. The orifices of the heart are indicated 
on the surface thus : — The pulmonary orifice is the highest and 
placed at the upper limit of the third left sterno-costal articulation ; 
the aortic orifice is a little lower and medial to this, being quite 
close to the same articulation ; the left atrio-veniricular orifice 
is situated below the aortic orifice and hes opposite the left fourth 
costal cartilage close to the left border of the sternum ; the 
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right atrio-ventricular orifice is placed below and to the right 
and lies opposite the fourth right intercostal space behind the 
right half of the sternum. 

The great vessels of the heart are now to be carefully cleaned 
and examined. 

The SaperiOT Vena Oava is a short trunk about three inches 
in length. ,It is formed behind the^ firs^jright costal cartilage 
close to the sternunvb'y’ IKe juncflon of the two innominate veins. 
Tt d6SCeBa^'V<it‘ti<iSiry',"''pier'^s’ 'fire pericardium and opens into the 
upper and back part of the right atrium behind the*t!ur3 costS 
cartilage. In the upper half of fts course it lies in the superior 
mediastinal space, the right mediastinal pleura and the right 
phr enic nerve being placed on_its right side ; while on itsjeft 
M^ei'Is^Ke^nhominate artery. In 'Hhi lower half of its course, 
it is’eri^^osecT'wfflun "“tKe fiferoiis layer of the pericardium and lies 
in the middle mediastinal space ; the serous layer of the peri- 
cardium covers this portion in front and at the sides ; the ascend- 
ing aorta is placed on its left side, while the right pulmonary 

be'ETnaCTr ' 

"tributaries . — The superior vena cava receives the two inno- 
minate veins, and a large vein viz., the azygos vein immediately 
before it pierces the pericardium. Besides this large tributary 
several .small,, mediastinal and pericardiac veins pour their 
contents into it. ’ 

The Inferior Vena Cava has a very short course (about three 
fourths of an inch or 2 cm.) in the thoracic cavity. If the heart 
is hfted up, the vein will be seen to enter the pericardium after 
piercing the central tendon of the diaphragm. It opens into 
the lower and back part of the right atrium. 

The Pulmonary Artery is a short vessel, about two inches 
in length. It arises from the summit of the conus arteriosus 
and passes upwards and backwards at first in front of and then 
i-rf ttiP agrpnf))ng pTim' : H'then divides Opposite 
the fibrocartilage between the fifth and sixth thoracic vertebrae 
into a right and a left pulmonary artery. The serous layer of 
the pericardium encloses this vessel and the ascending aorta in 
a common tubular sheath. Tlje ri ght auricula and the “ right 
coronajy...au terv li e to the right side pfj^e vessel, "whilej th^Jeft 
Uft ro'rnriairjilMiEftfy li e. to its left sideT”^ 

The right pulmonary artery is longer and larger than the left. 
It passes lateralwards to the right behind the ascending aorta 
and the superior vena cava to the hilum of the right lung forming 
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one of the constituents of its root. It divides into an upper and 
a lower branch. The upper is the smaller branch and passes 
in company with the eparterial bronchus and is distributed 
to the upper lobe of the right lung; the lower one is the 
larger branch and is distributed to the middle and lower lobes. 

The left pulmonary artery passes lateralwards to the left in 
front of the descending aorta and the left bronchus to the hilum 
of the left lung, forming one of the constituents of its root. It 
divides into two branches, an upper and a lower, which are distri- 
buted to the upper and lower lobes of the left lung. The root 
of the left pulmonary artery is connected to the under surface 
of the left part of the aortic arch by a short fibrous cord called the 
ligamentum arteriosum. It is the remains of a vessel, called the 
ductus arteriosus, which during foetal life conveys the blood 
from the pulmonary artery to the aorta. 

Pulmonary Veins. — The tributaries of the pulmonary veins arise 
from the capillaries in the walls of the alveoli of the lungs. The 
smaller veins unite to form larger vessels which again unite to form 
a single vein for each lobe of the lung. The vein from the middle 
lobe of the right lung joins with that from the upper lobe before 
the latter reaches hilum pulmonis. In this way four terminal 
pulmonary veins are formed, two for each lung. The right 
pulmonary veins pass behind the superior vena cava and the 
right atrium, and open separately into the upper and back part 
of the left atrium. The left pulmonary veins pass in front of the 
descending aorta and open into the left atrium usually by separate 
orifices or sometimes by one common orifice. The relation of 
the pulmonary veins to the other constituents of the pulmonary 
root has been described. 

Thymus.— Mention has been made of the remains of the 
thymus gland. The student should refer to a dissected feetus 
for studying this organ. It attains its maximum size at puberty. 
It then begins to dwindle aaid in the adult is usually represented 
by some connective tissue covering the great vessels of the 
superior mediastinum. The fully developed gland is of a pinkish 
grey colour and consists of two lateral lobes which extend above 
for a varying distance in the neck up to the lower end of the 
thyreoid gland and below as far as the level of the fourth costal 
cartilage. 

The Aorta is the great arterial trunk from which all the arteries 
of the body derive oxygenated blood. It begins at the aortic 
orifice of the left ventricle and ascends obliquely to the light 
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behind the sternum as far as the second right costal cartilage. 
This portion is called the ascending aorta. Then it arches back- 
wards and to the left and reaches the lower border of the body 
of the fourth thoracic vertebra on its left side forming the arch 
of the aorta. Finally it descends \vithin the thorax on the left 
side of the bodies of the thoracic vertebra; and enters the aortic 
opening in the diaphragm. This portion is called the thoracic 
portion of the descending aorta. 

The Ascending Aorta is enclosed by the serous , layer of the 
pericardium in a tubular sheath common to it and the 
pulmonary artery. It presents three small dilatations at its 
commencement called the aortic, sinuses. There is a fourth 
dilatation where it terminates in th(' arch of the aorta and is 
called the bulb of the aorta or the grccit sinus of the aorta. Its 
commencement is covered by the pulmonary artery and higher 
up it is overlapped by the anterior margin of the right lung 
and right pleura. , The right atrium and the .superior vena cava 
lie on its right side. The pdltnotiary'dfttTyTies on its left side 
at a TugKer level. Posterttnfy ii ii» in in'liitirjTT'Wtttl th-pTeff atnum 
and the right ,pulmonii"fy 'artery. 

Branches.— Thcs~c are the* rigid and left coronary arteries 
and have been already studied. 

The Arch of the Aorta lies in the superior mediastinum behind 
the manubrium sterrii. In front it is cover ed by the pleura; and 
lungs. It is crossed _vmira^[y_]ajpng 3 ^^ 

vagus and'kl^Sren^d TigtYSI?- iofenor cervical cardiac branch 
of the left vagus and the superior cervical cardiac branch 
of the left sympathetic nerve and the left supeuior intercostal 
vein. Behind it are the trachea, the (esophagus, the thoracic 
duct, the left recurrent nerve and the deejj c_^^jac__plex^us. 
fWdve ii is in rHation with the innominate vein and givc.s origin 
to the innominate, left common carotid and left subclavian 
arteries. Below, in the concavity of tire arch are the superficial 
cardiac plexusrthr left 'fecurrent nerve, the' bifurcation of Jhe 
pulmonary artery, the left bronchus, and the ligamentum arterio- 
sum. 

Branches. — These are (i) the inn,Qniinalc, (2) the left common 
carotid, and (3) the left subcla^an.”*' 

Dixections. Tlie student will do well if he studies now the 
dissected heart of the fadus noting the foramen ovale and the 
patent ductus arteriosus connecting the left pulmonary artery 
to the left side of the aortic arch. 
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The innominate veins and the branches of the arch of the 
aorta should now be properly cleaned and studied. 



Fig. 62.-"Dissection of the 
lower part of the neck. 

A. Digastric. 

B. Submaxillary gland. 

C. Mylo-hyoid. 

D. Hyoid bone. 

E. Thyreo-hyoid. 

F. Thyreoid cartilage. 

G. Crico-thyreoid muscle. 

H. Thyteoid. gland. 

I. Cricoid carti 1 p.ge. , 

J. Trachea. 

K. Right long (upper lobe). 


latge vessels of the thorax and 


1. Submental branch of external 
. maxillary artery. 

2. External carotid artery. 

3. Internal carotid artery. 

4. Superior thyreoid artery. 

5. Right common carotid artery. 
0. Inferior thyreoid artery. 

7. Left common carotid artery. 

8. T.hyreo-cervical trunk. 

9. Vertebral artery. 

10. Left subclavian artery. 
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L. Bigbt lung (middle lobe). 

M. Right lung (lower lobe). 

N. Left hing (upper lobe). 

O. Left lung (lower lobe). 

P. Right atrium. 

Q. Right ventricle. 

R. Diaphragm. 


11. Right subclavian artery. 

12. Inte-nal mammary artery. 

13. Innominate artery. 

14. Arch of aorta. 

1 $. Pulmonary artery. 


The Inno mmftlie.Ye^ are two in number, a right and a left. 
TheiTaire^oiTOeabe W nd the sternal ends of the clavicles by the 
junction of the internal jugular and subclavian veins. 

The Bight bmommate Vein is about an inch (2.5 cm.) in 
length. It p. ^ses downwards and slightly medialwards and 
unites with t^if jpf in nOT P’ vena 

Onjts right side is the right phrenjc„gig£yj. On_jts left 
side is the ininnmiTnY”''‘t*T*^"*’*^^ it by 

The Lett Innominate Vein is about three inches (7 cm.) in 
length. It passes obliquely downwards and to the right to unite 
with the right innominate vein. In front of ,.it ..are, 4 he .sterno- 
hyoid and sterno-thyreoid muscles ainSlSe reihains of the thymus 
gland . Behi nd it arc .tJxe.jnnQHUimte» c a rot .id - .^a«d 

left subclavian arteries, t he left vagus and phrenic nepiss^ 


Tributaries of the right and left innominate veins. — 


The right innominate vein 

receives ; — 

1. The right vertebral vein. 

2. The right internal mam- 
mary vein. 

3. The right inferior thyreoid 
vein. 

4. The first right intercostal 
vein. 


The left innominate vein 

receives : — 

1. The left vertebral vein. 

2. The left internal mam- 

mary vein. 

3. The left inferior thyreoid 
vein. 

4. The first left intercostal 

vein. 

5. The left superior inter- 

costal vein. 

6,7. Some pericardiac and 
thymic veins. 


The I nno mi nate Artery is the largest branch of the arch 
of the aorta. It ascends obliquely to the right and divides behind 
the upper border of the right sterno-clavicular articulation into 
the light conmon carotid and .tha rj^^ht subclavian arteries. 
In front it lias”aie mam lbrium sterni . the origins of the sterno- 
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^oid and sterno-thggfl id.-.muscles, the left innomi]aa,te-^veia^ 
and the remains of the thymus gland. Behind it, is the trachea 
which is crossed by it obliquely. QxLhs-Xighi.sids are the right 
iflnnn).Lna.te. ..vein, the pleura and the right phrenic nerve ; on its 
left side are the left common carotid artery below and the trachea 
above. 

Branches. — Usually no branch is given off from the innomi- 
nate artery but occasionally a small artery, the thyreoidea ima 
arises from it and gasses in front of the trachea to supply the 
thyreoid gland. 

The Lett Common C&rotid Artery arises from the arch of 
the aorta to the left of, and posterior to, the innominate artery.. 
It consists of a thoracic portion and a cervical portion. Th© 
thoracic portion extends from the arch of the aorta to the :left 


bterno-clavicular articulation. In {/on t of^it^are the sternum, 
the origins of the left sterno-hyoid and_ sterno-thyreoi’cl muscles, 
the left innominate vein and the remains of the thymu^ gland. 

first the tra^h.e^, au,4 Mghw .UP,. tfee. gespptegw^. 
the left recnrrp.nl:. . aef. vfe. To ■ i ts right 

side is the innominate artery below and the trachea higher up. 
T 9 ,,i^sJj/if„s»fif?,ars.the left plfi4ra.a 4T dJ,lt» i .ief|.4{3^ .oerve ^ 


The Left Subclavian Artery issues from the aortic arch behind 
the left common carotid. It consists of a thoracic and a cervical 
portion. The thoracic portion extends from the aortic arch 
to the back part of the sternal end of the clavicle. In front 
it has the left comrnQ n..c.ajQtid. artery, the left innorplpu t*^ veip 
and the left vagus ne rve. Behini.j.t. ..are the. cesQphag,us -and -the 
thoracic duct. To its side it has..ihe...trai?lip:j^, jina thp li^ft 
recurrent nerve .qnd thi- <e-sophagua jmel-tba. tJinr^rir, duct 

at)h*ve. To its left side are the left pleura and left lung. No 
branch is 'given' oirffoin the thoracic portion of the artery. ■ -i 

Dissection. Divide the superior and inferior vena cavas 
close to the heart as aLo the pulmonary artery and the pulmonary 
veins. Tl^e ascending aorta is to be severed at its junction with 
the arch of the aorta. The heart can now be removed from 
the body and its structure should be studied as far as it is 
possible in the dissecting-room. 

StructOFe of the Heart. — The external surface of the heart 
is covered by the visceral layer of the serous pericardium, called 
the epicardiiun. Its cavities are lined by a smooth membrane 
called the endocardium which is continuous with the inner coat 
of the blood vessels entering and leaving the organ.. 
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these two membranes is the myocardium or the muscular wall 
of the heart. In addition to these structures there exist four 
fibrous rings surrounding the four orifices viz., the two atrio- 
ventricular and two arterial orifices{the aortic and the pulmonary). 
The atrio-ventricular rings are interposed between the muscle 
fibres of the atria and the ventricles and give attachment to 
those muscular fibres as also to the tricuspid and mitral valves. 
The aortic and pulmonary rings are interposed between the muscle 
fibres of the ventricles and the muscular coats of the arteries, 
and the semilunar valves are attached to them. To examine 
the muscular fibres of the heart, a goat’s heart (fresh), which 
can be easily procured, should be boiled for about half an hour 
so as to dissolve the connective tissue. It will then be seen 
that the fibres of the atria are distinct from those of the ventricles. 
The former are arranged in two layers, a superficial and a deep. 
The superficial layer runs transversely encircling both the atria. 
The deep layer runs antero-posteriorly from the atrioventricular 
, rings and is Umited to each atrium. This layer is arranged 
circularly around the auricula, the fossa ovalis and the openings 
of the veins. The fibres of the ventricles arc also arranged in two 
layers, a superficial and a deep. The superficial fibres common 
to both cavities begin at the atrioventricular rings and pass 
obliquely downwards to the apex. Fibres passing from the right 
atrio-ventricular ring pass downwards and to the left across 
the anterior longitudinal sulcus to the apex of the left ventricle 
while those from the left atrio-ventricular ring pass across the 
diaphragmatic surface of the heart downwards and to the right 
to the apex of the right ventricle. Reaching the apices of the 
two ventricles they are coiled and form two vortices, one at 
each apex. Then they pass upwards along the inner aspect of 
the walls of the ventricles to the bases of the papillary muscles 
of their respective ventricles. The deep fibres are arranged in 
OJ— shaped manner and connect the papillary muscles of one 
ventricle with that of the other by dipping at the longitudinal 
sulcus. 

Atrioventricolar bundle. (Fig. 63). — Remove the medial cusp of 
the tricuspid valve by detaching it from the fibrous ring which 
surrounds the right atrioventricular opening. Peel off the 
endocardium from the upper part of the ventricular septum 
near its posterior margin. A bundle of pale muscle fibres will 
be aeen passing from the atrial septum near the opening of the 
coronary sinus to the ventricular septum. After crossing the 




Fig. 63.— Schematic representation of the atrioventricular 
bundle The course of the bundle is represented in red. 
(After Gray'. 
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raembranotis part of the latter septum the bundle divides into 
two branches, a right and a left. The right branch passes over 
the right surface of the septum along the moderator band to the 
anterior papillary muscle, the left branch passes over the left 
surface of the septum and ends at the base of the anterior papil- 
lary muscle. Offsets are given off from both the branches to 
the walls of the ventricles. This bundle is called the atrio- 
ventricular bundle and establishes direct muscular continuity 
between the atria and the ventricles for the propagation of the 
wave of contraction. 

Dissection. The ligamentum arteriosum is to be divided 
and the arch of aorta to be hooked forwards and to the left. The 
deep cardiac plexus is now exposed. 

The Deep Cardiac Plexus is situated behind the arch of the 
ib front_Qf.±he trachea atits.. bifurcation. It consists 
of a right portion and a left portion which are united with each 
other by communicating twigs. The rieht 'bo rtion of the plexus 
is formed by (i) t he three car di ac branc heg_/^t;ri,Yffl irom the 
three cervi cal ganglia oj _ the, rig;ht sympathetic trunk, (2) the 
cervical and thoracic cardiac branches of the right . nerve, 
and (3) the cardiac ^^^ranches^oT^^ It 

distributes branches to the right anterior pulmonary plexus, 
the right atrium, the right coronary plexus, and to the super- 
ficial cardiac plexus. The left portion of the plexus is formed 
by (i) the middle and lower cardiac branches of the sympathetic 
trunk of the left side of the neck, (2) the upper cervical cardiac 
branch of the left vagus nerye, and (3) the cardiac branches 
of the. l eft recurre nt nerya,. It distributes branches to tlie left 
anterio r pulmonary plexus, the^Igft_atrium and the left coronary 
plexus^_^ 

The thoracic portion of the trachea should now be examined. 

The Trachea is a wide tube which serves as the common 
air passage to both lungs, and is from four to four and a half 
inches in length. Its wall is formed partly by cartilage and partly 
by membrane. The cartilaginous rings occupy the front and 
side walls of the tube and are incomplete behind where the tube 
is completed by fibro-muscular membrane. In the thorax it 
passes through the back part of the . superior tpedia^tin^ apace 
and extend s fro m the upper margin of the manubr jllTP 
Yo?er^Qtai&4ftj^,,t|ioracic vert^ 
cates iiito^Ihe *riErfiLt”an 3 'left bronchi. It lies in the m^ian 
p lan e but its lower end is inclined to the right side. The thoracic 
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part o£ the trachea ha s in ^ront the manubri um stera^ the origins 
the s terno-hwid and sterno-thyrcoid muscles, the, left 


^^ominate vein , t he arch of i ke, asila,. the commencement of J:he 
^ inno minate and the left common carotid arteries and the deep 
ygardia c Behind it , On the right 

" ^de aVT the pleur ^ the right vagus nerve and the terminal part 
'^oflthe-mnScnlnSfe artery ; on the left side a re the a rch of th e 
aoiia.,^tJtie left .comm on carotid and, left subclavi an. -arteries . 
and the le ft recurrejjt ne iyy - 

The Bight Bronchus is wider but shorter than the left, and 
is about an inch (2.5 cm.) in length. It passes almost vertically 
to the hilum of the right lung and about three-fourths of an 
inch from its origin gives off a branch to the i^ppgr r»f tVig. 
^ right lung ; this br anch is^ c^Ued ih&.,xparierial branch, in con- 
sequence of its being given off .afeaye. the .pulmonary artery. 


I 


Tire b ronchus then ^ passes behind and below the artery and 
.. jiiy ide^ Into two branc hes for the middle and lower lobes of the 
right lung ; these branches are called hvbarterial branch es because 
IjjAy- -he. .heldw. .the pulmonary artery. The azygos vein passes 

oy^r the right bronchus to end*ih the superior vena cava. ' 

The ^it is' narrower and longer than the right 

and is about two inches in length. It passes obliquely down- 
wards and lateralwaxds-beneath the arcE df’the aorta, ..crosses 
.tbfi oesophagus and the descending' aorta Thd reaches the .hilum 


of the left lung, behind and below the left pulmonary artery. 
It divides into two branches for the two lobes of the left lung. 
As the pulmonary artery is placed ab()ve the bronchus in thi^ 
hilum of tlie left lung, the branches of the left bronchus are called 

'hypm emnydMHef: 

'''*'*Tft8lffl<f*iff^*Srfarcation of the trachea and along the bronchial 
tubes are many lymph glands called the tracheo-bronchial lymph 
glands. These lymph glands often contain black pigment. Their 
afferents are derived from the thoracic portion of the trachea 
and the bronchi, from the lungs and the heart. Their efferents 
pass to the broncho-mediastinal lymph trunk on each side. 

Remove the anterior waU of the trachea above the point of 
its bifurcation and note that the projecting septum which lies 
>*»‘«ea4^oijgg^of,,the two brolSau is 
left. Forthis reason and for the more vertical courgp of the 
right bronchus a foreign body dropped into the trachea would 
pass re^Iy.intp the right bronchus. 

DiuectUm- The student should now dissect and study the 
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structures which are contained in the posterior mediastinal 
space. The right lung is to be drawn out of its cavity and hooked 
towards the left side of the thorax. The pleura of the right side 
is to be removed from the posterior wall of the thorax, and from 
the posterior surface of the root of the right lung. A similar 
dissection is to be made on the left side by drawing out and 
hooking the left lung towards the right side of the thorax and 
stripping the parietal pleura from the inner surface of the ribs, 
the intercostal muscles and the .sides of the vertebra;. Clean 
the thoracic portion of the <esophagus taking care of the plexus 
of nerves surrounding its lower part. The vagus nerve is seen 
behind the root of the lung ; trace it above and below and on 
each side ; next find the branches given off from it. Trace one 
or two inferior cardiac branches of the right vagus nerve to the 
deep cardiac plexus. Trace the left recurrent nerve as it hooks 
below the left part of the arch of the aorta. Look for the pul- 
monary branches opposite the roots of the lungs and follow 
them to both the anterior and posterior pulmonary plexuses. 
(Esophageal branches are gi^'en off both above and below the 
roots of the lungs. The latter are to be followed to the oeso- 
phageal plexus around the oesophagus. The azygos vein is to 
be traced along the right side of the vertebral column from the 
aortic orifice in the diaphragm. The hemiazygos vein is to 
followed along the left side of the lower part of the thoracic 
portion of the vertebral column. Note that it crosses the ver- 
ti;bral column to the right at about the level of the eighth thoracic 
vertebra to open into the azygos vein. Note also the intercostal 
veins of the lower three spaces on the left side wluch form its 
tributaries. The accessory hemiazygos vein descends along the 
left side of the upper thoracic vertebra and crosses the vertebral 
column to the right above the hemiazygos vein to open into the 
azygos vein. Note its tributaries formed by some of the upper 
intercostal veins of the left side. The thoracic duct is seen to 
come up through the aortic opening of the diaphragm and lies 
on the right side of the aorta ; it should be followed upwards 
behind the oesophagus to the aortic arch. Behind the arch it 
ascends along the left side of the oesophagus in the superior 
mediastinum. It should be followed further upwards till its 
continuity is established in the neck where it has been 
displayed by the dissector of the head and neck. The 
thoracic portion of the descending aorta and its intercostal 
branches which can be examined at this stage are to be dissected. 
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When the above named structures have been dissected out and 
studied the sympathetic nerve trunk, which is seen to lie over 
the heads of the ribs, is to be cleaned ; paired branches which 
connect its ganglia with the intercostal nerves are to be followed 
and other branches are to be traced, specially the three splanch- 
nic nerves which proceed downwards to the abdomen from 
the lower seven ganglia. 

Posterior mediastinum. (Fig. 65). — The boundaries of this 
space have been described (p. 150). The contents of the posterior 
mediastinum may be tabulated in the following order ; — 

( I. Thoracic pert of descending aorta. 

2. Azygos vein. 3. Hemiazygos vein. 

4. Accessory hemiazygos vein. 5. Tho- 
racic duct. 

/ I, 2. Right and left vagus nerves. 

\ 3, 4. Right and left splanchnic nerves. 

I (Esophagus. Lymph glands. 

(Esophagus or Gullet. — The thoracic portion of the (esophagus 
descends through the superior and posterior mediastinal spaces, 
pierces the diaphragm and terminates in the stomach opposite 
thfi-ifih.tJj.thoEiW'ie- vertebra. In its course through the thorax 
it presents two curves. In tlie superior mediastinum it lies 
to the Ig^t of the median line of the vertebral column. But 
at the level of the fifth thoracic vertebra, it romes t o the med ian 
.Ijpe. Lower down it again inclines to the left of the middle 
line bofbfe passing through the diaphragm. The thoracic por- 
tion of the oesophagus presents two constrictions : one at the 
level of the left bronchus and the other at the oesophageal open- 
ing of the diaphragm. fifi,L-are . the trachea, the left 

bropgl^us, the pericardium, and the diaphragm. Bjhind it are 
the left longus colli 'muscle, tire vertebral column, the azygos, 
hemiazygos and accessory hemiazygos veins, the right aortic 
intercQgtaJ, Arteries, the thoracic duct, and the lower part of 
the thoracic aorta. O n its right _side are the azygos vein and 
medi astinal pleura. On its left side arc the left subclavian 
artery, the tipper part of'thC'thoracic duct, and the mediastinal 
pleura above, and the descending, thoracic aprta. and the mediasti- 
rrahptetifa. again below. 

Below_ the roots of the lungs the oesophagus is encircled by 
the oesophageal plexus formed by the breaking up into a large 
number of branches of the two vagi nerves on it. But before the 
oesophagus passes through the diaphragm these branches are 
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collected into two nerve trunks, the left and right vagi nerves ; 
the former occupies the anterior and the latter the posterior 
aspect of the gullet. 

Vagns Nerve (Pneumogastric nerve) (Fig. 64). — The vagi nerves 
differ in their course in the thorax on the two sides, l^i^ bpth 
of them p ass throug]^ sppgjript ,^d posterior , mediastinal 
space s. Tlie ri^ht nerve on entering the thorax pa^s 

t.p>iinri the ri g ) ^^ innominate jcfijn and al ong the right side of the 
trachea giving off near its bifurcation the anterior pulmonary 
branches. It then passes to the ba.ck of . tlje root of thq,,rj^ht,.,,, 
lung, where it 'fifea'ks up into several branches, which unite with 
"filaments from the sympathetic trunk forming the posterior pul- 
monary plexus. From the lower part of this plexus two cords 
(sometimes one cord) issue and descend upon the oesophagus 
upon which they give off several branches which unite with the 
corresponding branches of the left vagus nerve to form the oeso- 
phage^l^^ .p)t^yijs. From this plexus the right vagus nerve issues 
as a single trunk which gai ns—the.. .DOStexior.. surface of the 
oesophagus before it enters the oesophageal opening of the 
diaphragm 

The left vagus nerve on entering the thorax lies between the 
l(Tt_. common 'ca'rbtuT' and tKe left subclavian arteries. T hen 
jt crosses the arch of _the aorta and gives off its recurrent branch 
below the arch. Then it passes’ to the back part of the root of 
the left lung, where it breaks up into several branches which unite 
wrfIi“S!arnents from the sympathetic trunk forming the posterior 
pulmonary plexus. From the lower part of tliis plexus two 
cords issue and descend upon the oesophagus and give off several 
brandies which unite with the corresponding branches of the 
right vagus nerve forming the oesophageal plexus. From this 
plexus the left vagus nerve emerges as a single trunk which 
g ains the oesophagus before it leaves the 

thorax. 

Branches . — Each vagus nerve gives off the following branches 
in the thorax : — (i) The anterior pulmonary branches which 
are two or three filaments. Tliey pass to the anterior aspect 
of the root of the lung, unite with filaments from the sympathe- 
tic trunk and form the g^eri or pulmonary plexus. (2) The 
posterior pulmonary branches are^'sever^ large filaments which 
join with branches from the third and fourth ganglia of the 
sympathetic trunk forming the po sterior - Pvimf?'^*y- 
Filaments are given off from this plexus to supply the bronchi 
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and lungs. (3) The asopha^e al branches join with branches 
from the opposite nerve and form the ce^ophagefnj, supply 

the oesophagus and the back part of the pericardium. 
Jigtlt„Y9|tus..neive gives, off one or two cardiac .which 

join the deep cardiac plexus. T he left vagus nerve gives off 
tjie rp.curr^’■nf nf■r1l/’.JTPr■l^T^f^^n^ laryngeal nerve) which arises after 
the trunk has crossed the arch of the aorta. The left recurrent 
nerve winds round the lower border of the aortic arch lateral 
to the hgamentum arteriosum and ascends along the left side 
of the trachea between it and the oesophagus. It gives off some 
cardiac branches which join the left part of the deep cardiac 
plexus. 

The Azygos Vein (Vena azygos major) (Fig. 65) enters the 
thprax through the aortic opening of the diaphragm., Then it 
ascends along the right side of the Vertebral column to the 
posterior aspect of the root of the right lung, and gaining its upper 
border arches forwards ,to_ op.en ip.tp. the superior vena cava 
before it pierces., the pericardium. In its course it lies upon the 
right intercostal arteries and is placed on the right side of the 


thoracic duct and the thoracic portion of the descending aorta. 
"^^friMartes . — The azygos vein' receives (i) t he right 
costal vein , (2) t ]m bwer _ eight in tercostal ye(ns of tlv right 
sider(3) the right superior. int.erpostal vein, (4) the hemiazygos 
^etn, (5) the .accessory; herniazygos veip, theVl “ ' 


vcins^ (7) the oesophageal veins and (8) the_.pcricardiac veins 
"Ijihoracic Duct (Fig. 65). —While dis.secting the posterior" abdo- 
minal wall the student has noticcdJdrat^^Uri! thoracic duct in 

..the abdomen in a dilatation called t he (^ I ste rn^Tn^ 
the~first , and 'second lumBar Vcftcbf!l?**1l!!ff*S!f?nng the thorax 
tEfough the aortic opening of tjie'^ff^hragm it lies t o the right 
side o f the aorta between it and the azygos vein. It ascends 
through the posterior mediastinum behind the cesophagus and 
in front of the vertebral column in the middle line crossing 
the right aortic intcrcostal~'ar{eries. the level of the fifth 
thoracic vertebra it passes to the l eft of th e middle line the' 

arc h of the a orta, and ascends through the superior mediastinum 
to the root of the neck behind the left subclavian artery and on 
the left side of the oesophagus. Reaching the seventh cervical 
it vertebra it arches lateral wards behind the internal jugular vein 
to terminate at the angle of junction of this vein with the left 
subclavian vein. It is provided with valves which are placed 
at short intervals. 
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The thoracic duct sometimes divides in the middle of its 
course into two which unite again, or divides into several branches 
which communicate with one another forming a plexus. 

Tributaries . — In the thorax the thoracic duct receives lym- 
phatics from the left hah_of_jthe thpracic cayity including the 
wall and yiscejra. 

The ri^ ^ small lymph 

vessel which ascends from the fifth thoracic vertebra to the root 
of the neck on the right side. It opens either into the right 
innominate vein or joins the right subclavian and jugular 
lymph trunks to form a short vessel, the right lymph duct, which 
opens at the junction of the right internal jugular and subclavian 
veins like the thoracic duct on the left side. The righj - hrnnrVif^- 
mediastinal Ivmph t runk receives J^mjglmJdcs^fTO^ J^e 
part of the_ right lobe of 'theriumE. .j; Pf 

t\ie th^cic cav ity including the right side of the heart and the 
tight lung and pleura. 

Desce&ding ^orta. — The thoracic portion of the descend- 
ing aorta is the continuation downwards of the arch of the aorta. 
It begins at the lower border of the fourth thoracic vertebra on its 
left side and descending through the posterior mediastinum ends 
in the aortic opening of the diaphragm opposite the lower border 
of the twelfth thoracic vertebra. Thence it is continued down- 
wards as the abdominal aorta. At its commencement it lies 
to the left of the vertebral column but gradually approaches 
the median line. In front it has the root of the Iglt -lung, the 
pericardium, the oeso^agvfe* and the crura of the diaphragm, 
in that order from above downwards. Behind it are the vertebral 
column, the hemiazygos and accessory hemiazygos veins. On 
its, right side are the cesophagus the azygos vein and the 

‘Thor acic On it has the mediastinal pleura,, 

jthe le ft lung and the oesophagus tbelowl . 

Branches . — (i) intercostal and (2) subcostal arteries. These 
will be examined later. (3) Bronchial arteries. These have 
been descnbed (p. 155). (4) bra^tKhes. These are 

a few twigs distributed to the back part of the pericardium. 
(5) esophageal branches. These are four or five in number and 
ramify in the wall of the oesophagus and anastopiose above with the 
oesophageal branches of the inferior thyreoid artery and below 
with the oesophageal branches of the left gastric artery. (6) 
Posterior mediastinal branches. These are minute twigs which 
supply Snd lymph glands of the posterior 
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mediastinum. (7) Superior phrenic branches. These are a few 
twigs which issue from the lower part of the thoracic aorta and 
supply the posterior part of the upper surface of the diaphragm. 

Thoracic Lymph Glands. — Of these (i) the sternal or internal 
mammary lymph glands which accompany the internal mammary 
artery, (2) the lower anterior mediastinal lymph glands which lie in 
tha lower portion of the anterior mediastinum, (3) the tracheo- 
bronchial glands which lie in and around the bifurcation of the 
trachea and the bronchi have been examined. {4) TYxc broncho- 
pulmonary lymph glands lie in the hilum of each lung. (5) The 
pulmonary lymph glands lie in the substance of the lung on the 
branches of the bronchi. (6) The upper anterior mediastinal 
lymph glands lie in the anterior part of the superior mediastinum 
in front of the arch of the aorta and in relation with its three 
branches. They receive lymph vessels from the pericardium, the 
heart and the tliymus. Their efferents open into the broncho- 
mediastinal lymph trunJi, (7) The posterior mediastinal lymph 
glands lie by the side of the descending thoracic aorta and 
receive lymph vessels from the pericardium, (esophagus, diaph- 
ragm and the upp('r surface of the liver. Thcnr efferents open 
mainly into the thoracic duct. (8) The intercostal lymph glands 
are seen on the posterior thoracic wall in the posterior parts of 
the intercostal spaces and on the heads of the ribs. They receive 
lymph vessels from the posterior parts of the intercostal spaces. 
The efferents from the lower four or five spaces unite to form 
a trunk which descends and opens into the cisterna chyli or 
the commencement of the thoracic duct. The efferents from 
the upper spaces open into the thoracic duct on the loft side and 
right lymphatic duct on the right side. 

Dissection. Divide the trachea about an inch above its 
bifurcation and remove the lungs from the thoracic cavity. Trace 
the divisions of the bronchi and the pulmonary vessels in the 
substance of the lung. If one of the branches of the bronchus 
is traced inside the lung it will be seen to give off alternately 
ventral and dorsal branches. The former pass towards the ante- 
rior and the latter to the posterior border of the lung. These 
branches gradually diminish in their size and the cartilages, 
which are regularly arranged in the walls of the bronchi, become 
irregularly scattered in the walls of these branches and eventually 
disappear leaving a musculomembranous wall. Only one ventral 
branch of the hyparterial bronchus enters the middle lobe of 
the right lung. 
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'rhe subdivisions of the pulmonary vessels accompany the 
ramifications of the bronchial tubes in the substance of the lung. 

Nerve (Fig. 64). — ^The thoracic portion of the sym- 
pathetic nerve is usually conua usad... iii^tweive ganglia lir^^ 
together b^ yitervening cords. Each ganglion is placed against 
the head a rib. p.^ept the last 'Two y.'hicii liE ocT 
the bodies of the eleventh.-and.twei£th..,thora(;ic vertebrie. Some- 
times there are ten or eleven ganglia owing to the fusion of two 
ganglia into one. Each ganglion is connected with the corres- 
ponding thoracic spinal nerve by two branches called the, ra mi 
Of - the_ liKQ- Ranches ong is grey and the 
other white. The white ramus communicans comes from the 
' spinal nerve to the sympatlietic ganglion and the grey ramus 
communicans goes from the ganglion to the spinal nerve. 

Branches.— {1) The aortic branches are minute filaments 
which pass from the upper five ganglia to the wall of the aorta. 
(2) T he jpu lm.QlUU:iL..bitavi('.lus. pass from the third and fourth 
ganglia and enter the posterior pulmonary plexus. (,5) The 
ureater splanchnic nerve is formed by branches from the fifth 
or sixth to the ninth thoracic ganglia. These branches descend 
obliquely medialwards by the side of the bodies of the thoracic 
vertebrie and unite to form the trunk of this nerve which pierces 
the crus of the diaphragm and ends in the upper part of the 
coeliac ganglion. Often a ganglion called the s b/anchnic gam - 
lisiti is developed on the nerve before it pierces the diaphragm. 

(4) The Lesser s planch n ic ner ve is usually formed by two branches 
from the tenth and eleventh thoracic ganglia. It pierces the 
crus of the diaphragm and ends in the aorticorenal ganglion. 

(5) Th e lowest splanchn ic nerve arises from the twelfth thoracic 
ganglion, perforates the crus of the diaphragm and terminates 
in the renal plexus. 

The Heim^^qiH.yQUJl.Xyena azygos minor inferior) begins 
in the abdomen as the left ascendipg lumbar vein. It enters 
the thorax through the left crus of the diaphragm and ascends 
to the level of the eighth thoracic vertebra along the l^t 
of the...iJartetaFal column, aBSSine, thP left intercostal arteries 
in,ihs..£awae- Then it c rosses the vertebral column ifoni. the 

th e thorac ic duct 

and the oesophagus and opens into J^e a^gos vein. Its tribu- 
tarics are the left suEc^al vein, the lower three or four left 
intercostal veins and sometimes the accessory hemiazygos vein. 

The Acoaaaonr HBmiazg gnfl Vaip {y pna azygos minor superior) 
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M for med usually the veins from the fourth to the 
ihtercostai spaces left^ si<lel " It descends along the left 

Sijfie''6f“fhe“vertebral column and at the level of 



THE POSTERIOR THORACIC WALL 

The dissector should now examine the posterior part of the 
thoracic wall from within. 

The posterior intercostal membrane is the continuation medial- 
wards of the internal intercostal muscle from the angle of the 
rib laterally to the anterior costo-transverse ligament medially. 
It covers the deep surface of the external intercostal muscle. 

Th P aiips placed On the inner surfaces 

of the ribs near their angles. The direction of their fibres is 
like that of the internal intercostal muscles. fr/^n^ 

the inner surface of one rib.,aPd-.ftfeinsfirtfi 4 ihte Jheipner. sufiacfe.,. 
of th e .lib . below or may j)ass oyer two or three intercosiaLa®ac<JS-„. 
bef ore insertion. The subcostales depress the ribs and are 
supplied tiy intercostal nervesT 

The student should note that the external intercostal muscle 
lies behind the posterior intercostal membrane and extends 
medially up to the tubercle of a rib. 

Intercostal Arteries (Fig. 65). — ^There are eleven pairs of 
intercostal arteries. In the fi^t„,JliVji„ intercostal spaces they 
are derived from the %rj;ftriau.,jiiterco?talis supr.ema which 
springs frpjn the costocervical branch of the subclavian 
"^Mtery ; while in the nine lower intercostal spaces they 
(the nine pairs of aortic intercostal arteries) are derived 
from the back of the thoracic aorta. In consequence of 
the thoracic aorta lying to the left of the median line of the 
vertebral column the right aortic intercostal arteries are longer 
than the left. The right aortic intercostals cross the bodies of 
the thoracic vertebrae behind the oesophagus, the thoracic duct 
and the azygos vein and lie under cover of the parietal pleura. 
The left aortic intercostal arteries pass backwards on the sides 
of the thoracic vertebrae and lie under cover of the pleura. From 
the sides of the bodies of the thoracic vertebra* the further 
course of the intercostal arteries on both sides is almost the 
same. They pass lateralwards behind the parietal pleura and 
the sympathetic nerve trunk and enter the intercostal spaces. 
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Hefe each artery at first lies on the posterior intercostal membrane 
covered by the parietal pleura and then between the internal 
and external intercostal muscles in the costal groove. In the 
costal groove the companion vein lies above and the intercostal 
nerve lies below. Its further course has been described (p. 143). 
Each intercostal artery gives off a posterior branch as it enters 
the intercostal space which passes backwards medial to the 
anterior costo-transveise hgament and opposite the intervertebral 
foramen gives off a spinal branch which enters the vertebral canal 
to supply the medulla spinalis and its membranes. The posterior 
branch then divides into a medial and a lateral branch which pass 
in company with the corresponding branches of the posterior 
division of a thoracic spinal nerve. 

The Saboostal Arteries are two in number, one on each side. 
They are in a line with the intercostal arteries and arise from 
the back part of the thoracic aorta. They pass lateralwards 
below the twelfth rib accompanied by the twelfth thoracic nerve 
and enter the abdominal wall beneath the lateral lumbocostal 
arch. Their further course has been described (p. 30). 

The Arteria Intercostalis Saprema is a branch of the costo- 
cervical artery. It descends in front of the neck of the first 
rib and opposite the first intercostal space divides into the first 
and second intercostal arteries. The first intercostal artery runs 
along the first intercostal space and the second intercostal artery 
descends in front of the neck of the second rib to the second 
intercostal space along which it runs. Their course and distri- 
bution are like those of the upper aortic intercostal arteries. 

Thoracic Nerves. — The anterior divisions of the thoracic 
nerves are twelve in number on each side ; eleven of them are 
known as intercostal nerves, the twelfth is placed below the last 
rib. They differ from the other spinal nerves in not joining with 
one another to form a plexus. Their connections with the gang- 
lia of the sympathetic trunk by the white and grey rami com- 
municantes have been described (p. 96). The greater portion 
of the anterior division of the first thoracic nerve ascends in front 
of the neck of the first rib to join the brachial plexus. The smaller 
portion of it is continued in the intercostal space like the other 
intercostal nerves but it gives off no lateral cutaneous branch. 
The anterior division of the second thoracic nerve sometimes sends 
a communicating filament upwards along the neck of the second 
rib to join the portion of the first nerve which goes to the brachial 
plexus. The anterior divisions of the third to the eleventh (inclu* 
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sive) thoracic nerves. lie at first on the posterior intercostal mem* 
brane covered by parietal pleura. Near the angles of the ribs 
they pass between the internal and external intercostal muscles. 
Their further course and distribution have been noted (p. 141). 
The anterior division of the twelfth thoracic nerve accompanies 
the subcostal artery and its course and distribution have been 
examined (p. 100). 

The Intercostal Veins also called the posterior intercostal 
veins are eleven in number on each side. There is a single vein 
in each space which is placed above the corresponding artery 
in the costal groove. On the right side the first intercostal vein, 
called the highest intercostal vein, terminates usually in the 
right innominate vein. The second and third intercostal veins 
unite to form fhc right superior intercostal vein which opens into 
the azygos vein. The remaining right intercostal veins open 
separately into the azygos vein. On the left side the highest 
intercostal vein opens usually into the left innominate vein. 
The. left superior intercostal vein formed by the union of the 
second and third intercostal veins opens into the left innominate 
vein. The fourth, fifth, sixth, seventh and eighth intercostal 
veins usually end in the accessory hemiazygos vein.. The ninth, 
tenth, and eleventh intercostal veins usually open into the 
hemiazygos vein. 

The subcostal vein of the right side opens into the azygos 
vein and that of the left side into the hemiazygos vein. 

ARTICULATIONS OF THE THORAX 

I. Sterno-COStal Joints. — The cartilages of the upper seven 
ribs articulate with the sternum. The joint between the first 
costal cartilage and the manubrium sterni is a synchondrosis 
and there is no synovial cavity between the cartilage and the 
sternum. The remaining six stcrno-costal joints are arthrodial 
joints and the Hgaments connecting the articular surfaces are : — ■ 
(i) The radiate sternocostal ligaments are strong bands which 
radiate from the anterior and posterior surfaces of the sternal 
ends of the costal cartilages. On the sternum they blend with 
the periosteum. (2) The interarticular sternocostal ligaments 
pass from the extremities of the costal cartilages to the side of 
the sternum. These ligaments subdivide the joint cavities 
into upper and lower compartments, each of which is lined by a 
separate synovial stratum. This ligament is always present in 
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the joint between the second costal cartilage and the sternum 
and in the lower ones it is usually absent. Where it is absent 
there may be one synovial cavity or none at all. (3) The 
articular capsules surround these joints from the second to the 
seventh. Movermnis . — The sternocostal articulations permit 
very limited amount of gliding movements. 

II. Interchondral Joints. — ^These are diarthrodial joints 
between the contiguous margins of the sixth, seventh, eighth, 
ninth and tenth costal cartilages. Each joint is enclosed by an 
articular capsule lined by a synovial stratum. 

III. Intersternal Joints. — These are two in number, one 
between the manubrium sterni and the body of the sternum and 
the other between the body of the sternum and the xiphoid 
process. The former is a symphysis ; the lower margin of the 
manubrium and the upper margin of the body of the sternum 
being coated with cartilage and joined to each other by a piece 
of fibrocartilage. The joint is strengthened in front and behind 
by longitudinal fibres. Th(' joint between the body of the 
sternum and the xiphoid process is a synchondrosis ; the cartilage 
intervening l>etwecn the segments ossifies after middle age. 

IV. Costovertebral Joints.-— These include; two sets of 
articulations : (a) .\rticulations of the heads of the ribs (capitular 
articulations) and (ft) Articulations of the necks and tubercles 
of the ribs (costo-transverse articulations). 

{a) Capitular Articulations (arthrodia). — The -head of a 
rib articulates with the cavity formed by the costal facets on 
the sides of two contiguous vertebra; and the intervertebral 
fibrocartilage between them. The first, tenth, eleventh and 
twelfth ribs articulate with single facets on the vertebrae of the 
same number. The following ligaments are seen in these joints 
(i) The articular capsules connect the head of the rib to the arti- 
cular cavity formed by two contiguous vertebra; and the inter- 
vening fibro-cartilage. Two articular capsules are seen in the 
joints from the second to the ninth ribs inclusive, in as much as 
an interarticular ligament divides each of these joints into two.. 
In the case of the first, tenth, eleventh and twelfth ribs the 
capsule is not divided into two. (2) The interarticular ligament 
connects the interarticular ridge on the. head of a rib with the, 
intervetebral fibrocartilage. It subdivides the joint cavity 
into two, an upper and a lower, which are fined by separate 
synovial strata. This ligament is absent in , the first tenth, 
eleventh arid twelfth ribs and hence there is only one synovial 
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stratum lining the capsule. (3) The radiate ligamend (stellate 
ligament) extends from the anterior surface of the head of each 
rib to the sides of the vertebrae above and below and to the 
intervening fibrocartilage in a radiating manner. Movements . — 
Hie capitular articulations permit slight gliding movements. 

(b) Oosto-teonsverae Artieolations. — The articular portion 
of the tubercle of a rib forms with the articular area on the 
transverse process of the corresponding vertebra an arthrodial 
joint. This articulation is absent in the eleventh and twelfth 
ribs. The following ligaments are seen in the joint : — (i) The 
articular capsule surrounds the articular facet on the tubercle 
of a rib and on the anterior surface of the tip of a transverse 
process. It is lined by a synovial stratum. 

Fig. 66. — Ligaments of 
the costovertebral and 
costotransverse joints. 

1. Anterior longitudinal liga- 
ment. 

2. Posterior costo- transverse 
ligament. 

3. Anterior costo-transverse 
ligament. 

4 . Intervertebral fibrocarti- 
lage. 

3. Radiate ligament. 

6. Interarticular ligament, 

(2) The ligament of the tubercle of the rib (posterior costo- 
transverse ligament) is a thickening on the posterior part of the 
Capsule extending from the tip of the transverse process to the 
rotigh portion of the tubercle of the rib. (3) The anterior costo- 
transverse ligament extends from the upper border of the neck 
of the rib to the lower border of the transverse process of the 
vertebra above. (4) The posterior costotransverse ligament 
extends from the neck of the rib behind the attachment of the 
anterior costotransverse ligament to the base of the transverse 
process and the adjoining part of the inferior articular process 
of the vertebra above. (5) The ligament of the neck of the rib 
(middle costotransverse ligament) binds the posterior surface 
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of the neck of a rib to the anterior s urface of the transverse process 
against which it lies. Movements . — The cos to- transverse arti- 
culations permit slight gliding movements. 

V. The Intervertebral Jointg com prise (a) the articulatioi^s 
between the bodies of the vertebrae and (6) the articulations 
between the vertebral arches. 

The articulations between the bodies of the vertebra; consti- 
tute amphiarthrodial joints (symphysis). The ligaments con- 
necting them are : — (i) The anterior longitudinal ligament (anterior 
common ligament) extends along the front of the bodies of the 
vertebrje. It is broader below than above and is firmly attached 
to the anterior surfaces of the bodies of the vertebrae and to the 
intervertebral fibrocartilages. It is narrow opposite the central 
parts of the bodies. Its superficial fibres are long and deep 
fibres short. (2) The posterior longitudinal ligament (posterior 
common ligament) extends along the posterior surfaces of the 
bodies of the vertebra;. It is broad where it is attathed to the 
intervertebral fibrocartilagc and to the contiguous margins 
of the Ubdies of the vertebra;. It is narrow opposite the central 
parts of the bodies from which it is separated by the basivertebral 
veins. (3) The intervertebral fibrocartilages arc discs of white 
fibrocartilagc placed between the contiguous surfaces of the 
bodies of the vertebr®. In the thoracic region they are almost 
of uniform thickness ; in the cervical and lumbar rtegions they 
are thicker in front than behind. Their peripheral portions 
are fibrous and the cen tral portions are soft and pulpy. Laterally 
they are attached to the intcrarticular ligaments of the costo- 
vertebral articulations. (4) The intertransverse ligaments extend 
between the tips of the transverse processes. (5) The articular 
capsules are attached to the margins of the articular processes 
of adjacent vertebrae. They are usually thin and loose. (6, 
7, 8) The hgaraenta flava, connecting the laminae and the inter- 
spinal and supraspinal ligaments connecting the spinous processes 
will be Studied during the dissection of the back. 
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TABLE OF THE ARTERIES OF THE THORAX 


/A. Ascending Aorta 


j Right coronary fleaMuding 

[Le/t coronary 


fa. Right common carotid 
f\. Vertebral 


b. Right sub' 
clavian 


a‘ 
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nate 


Arch ofj 
Aorta ■>, 


2. Internal 
mammary 


3. Tliyroocorvical 


V4. Cofitocorvlcal 


See Table of Head and Neele 
See Table of Head and Ncclc 

1 . Pericardiacophrenic. 

2 . Mediastinal 
8. Pericardial 
4. Sternal 

i 5. Anterior Intercostal 

6. Perforating 

7. MqscuIo- TMuscular 

phrenic -f Anterior in- 
t tcrcostal 

8. Superior epigastric. 

. . 800 'J'able of Hoad Neck. 
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5. Oesophageal 
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TABLE OF THE VEINS OF THE THORAX 
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TABLE OF THE NERVES OF THE THORAX 
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When the subiect i« brought into the dissecting-room it is 
placed in the lithotomy position. The dissector of the head 
and neck starts work at once. The work assigned to him on 
the first, second and third day's is the dissection of the scalp 
and the temporal region. 

THh: SC ALP AND THE TEMPORAL REGION 

Surface Anatomy. — Before beginning to reflect the skin 
tJie following landmarks should he felt and recognised on the 
cranium the glabella, the supercili.ary arch, the supraorbital 
margin, fhc' zygomatic process of the frontal bone, the parietal 
tuberosity, the superior temporal line, the zygomatic arch, the 
mastoid process and the external occipital protuberance. 

Dissection. The head should be shaved and raised on a 
block. Mak(' an incision from the root of the nose backwards 
along the middle line to the external occipital protuberance. 
Another incision is to be made from the tip of the mastoid process 
of one side vertically upwards ; it should then pass along the 
vertex of the skull across the line of the first incision and ultimately 
be carried downwards to the tip of the mastoid process of the 
opposite side. A third incision is to be. made on each side by 
carrying the knife from the tip of the mastoid process in an arched 
manner over the pinna of the ear to the posterior root of the 
zygomatic process. The two flaps of the skin in front arc to be 
reflected to the level {)f the supraorbital margins in front and 
the zygomatic arches laterally. The remaining two flaps of the 
skin behind are to be reflected to the level of a line joining the 
external occipital protuberance to the tip of the mastoid 
process. 

The term “scalp” includes the soft structures covering the 
skull between the supraorbital margins in front, the superior 
temporal lines at the sides and the superior nuchal lines behind. 
The “temporal region" includes the portion of the head lying 
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between the superior temporal line and the zygomatic 
arch. 

There arc five layers in There are eight layers of soft 
the scalp in the following structures in the temporal 
order from without inwards, region in the following order 

1. The skin from without inwards. 

2. The superficial fascia. i- The skin. 

3. The - epicranius with its 2. The superficial fascia. 

aponeurosis. 3- The extrinsic muscles 

4. The subaponeurotic of the ear. 

areolar tissue. 4- The thin lateral por- 

5. The pericranium. tion of the aponeuro- 

sis of the epicranius. 

5. A thin layer of fascia 
which descends from 
the superior tempo- 
ral line to the pinna. 

6. The temporal fascia. 

7. The temporal muscle. 

8. The pericranium. 

The skin of the scalp is firmly attached to the epicranius by 
the fibrous processes of the superficial fascia ; hence the difficulty 
in separating the skin from the superficial fa,scia and the mobility 
of the hairy scalp during the contraction of the epicranius. 

The Superficial Fascia is a firm dense layer of fibrous tissue 
containing numerous lobules of fat. It is firmly attached to the 
overlying skin and to the epicranius lying underneath. 

Dissection. Remove the superficial fascia taking care that 
the cutaneous nerves and blood-vessels which ramify in it are 
not injured. Look for — the supraorbital vessels and nerve 
near the supraorbital notch ; the frontal artery and the supra- 
trochlear nerve at thi; medial angle of the orbit ; the superficial 
temporal artery and the auriculo-temporal nerve just in front 
of the ear ; the temporal branches of the facial nerve as they 
pass upwards crossing the zygomatic arch ; the branch of the 
zygomatic nerve above the front part of that arch ; the posterior ■ 
auricular artery and nerve just behind the ear ; the occipital 
artery and the occipital nerves at the back of the head. 

Vessels. (Fig. 67). — Five arteries, on each side, ramify over the 
scalp and anastomose with one another freely, (i) frontal artery 
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is one of the terminal branches of the ophthalmic artery. It 
emerges from the orbit at its medial angle accompanied by the 
supratrochlear nerve. It supplies the skin and muscles over 
the front part of the forehead. (2) The siipmorbiial artery is 
derived from the ophthalmic artery. It emerges from the orbit 
through the supraorbital foramen accompanied by the supraorbital 
nerve. It supplies the skin and muscles of the forehead and 
anastomoses with the frontal artery and with the frontal branch 
of the superficial temporal artery. The frontal and supraorbital 
veins meet at the medial angle of the orbit to form the angular 
vein. (3) The superficial temporal artery is one of the terminal 
branches of the c.xtcrnal carotid. It appears in the temporal 
region by crossing the posterior part of the zygomatic arch 
just in front of the car in company with the auriciilo-temporal 
- nerve. It divides into an anterior or frontal and a posterior 
or parietal branch. The frontal branch pas.scs upwards and for- 
wards supplying the muscles and skin and anastomoses with the 
supraorbital and frontal arteries. The parietal branch curves 
upwards and backwards along the side of the head and anas- 
tomoses with the posteiior auricular and occipital arteries and 
with its fellow of the opposite side. The superficial temporal 
vein begins on the side and verte.x of the skull. It unites with 
the middle temporal vein to form the posterior facial vein which 
cannot be seen now. (4) The posterior auricular artery is a 
branch of the external carotid. In the scalp it appears between 
the mastoid process and- the ear and divides into an anterior 
or auricular branch and a posterior or occipital branch. The 
auricular branch passes upwards beneath the auricularis posterioi', 
supplies the back part of the auricula and anastomoses with the 
parietal branch of the superficial temporal artery. The occipital 
branch runs backwards and anastomoses with the occipital' 
artery. The posterior auricular vein begins on the side of tlie head 
and its termination in the external jugular vein cannot be seen 
now. (5) The terminal part of the occipital artery is' seen lateral 
to the external occipital protuberance and is accompanied by 
the greater occipital nerve. It passes upwards taking a tortuous 
course and supplies the soft parts over the upper and back 
portions of the cranium. The occipital vein begins at the poste- 
rior part of the skull and its termination in the deep cervical 
and vertebral veins cannot be seen now. 

Lymiihatic vessels ol the Scalp. The lymphatic vessels 
from the frontal, temporal and anterior parietal regions of the 
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scalp drain into the anterior auricular and parotid lymph 
glands in front of the ear. Those from the posterior parietal 
region drain into the posterior auricular lymph glands behind the 
ear. The lymphatic vessels from the occipital origin of the scalp 
drain into the occipital lymph glands. 

Nerves. (Fig. 67). — The portion of the scalp in front of the ear is 
supplied by branches from the trigeminal nerve which is sensory 
and by branches from the facial nerve which is motor. The portion 
of the scalp behind the ear is supplied by branches from the 
cervical nerves which are sensory and by the posterior auricular 
branch of the facial nerve wliich is motor, (i) The supratro- 
chlear nerve is the medial terminal branch of the frontal nerve. 
It emerges from the orbit at its medial angle aijd ascends bem^ath 
the corrugator and frontalis muscles. It then pierces the frontalis 
muscle and supplies the skin of the forehead ne^ar the middle 
line. (2) The supraorbital nerve is the lateral terminal branch 
of the frontal nerve. It emerges from the orbit through the 
supraorbital notch or foramen and ascends beneatli the orbicularis 
oculi and frontalis muscles. It then divides into two branches, 
a medial and a lateral The medial branch i>ierccs the frontalis 
muscle ; the lateral branch pierces the galea aponeurotica ; 
both branche.s .supply tlie skin over the parietal bone. (3) The 
temporal branches of the facial nerve ajrpear in the temporal region 
by crossing the zygomatic arch. They supply the corrugator, 
the orbiculans oculi, the frontalis and the auricu lares anterior 
and superior muscles. (4) The zygomatico-temporal branch 
of the zygomatic nerve pierces the temporal fascia about an inch 
above the front part of tlie zygomatic areli. It supplies the 
skin of the temporal region. (5) The auricula temporal nerve 
is a branch of the mandibular nerve, its terminal portion appears 
in the temporal region by crossing the zygomatic arch just in 
front of the car in company with the superficial temporal artery. 

• It divides into an anterior and a posterior branch which supplj' 
the skin of the scalp and the temporal region. (6) The posterior 
auricular nerve is a branch of the facial nerve. It ascends with 
the posterior auricular artery in the interval between the mastoid 
process and the ear and divides into an anterior or auricular 
branch and a posterior or occipital branch. The auricular 
branch supplies the auricularis posterior. The occipital branch 
passes backwards and supphes the occipitalis. (7) The posterior 
branch of. the greater auricular nerve ascends close to the preceding 
nerve and supplies the skin over the mastoid process and 
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the back of the ear. (8) The smaller occipital nerve is derived 
from the anterior primary division of the second cervical or 
sometimes also from the third cervical nerve. It ascends behind 
the mastoid process and supplies the skin of the occipital and 
mastoid regions. It gives off an aTirit3uta.ir branch which supplies 
the skin of the upper part of the cranial surface of the auricula. 
It communicates with the greater auricular, the posterior auricular 
and greater occipital nerves. (9) The greater occipital nerve 
is the medial branch of the posterior division of the second 
cervical nerve. It lies close to the occipital artery and divides 
into many branches which .supply the skin over the back part 
of the head as far forwards as the vertex. Sometimes it gives 
off an auricular branch which supplies the skin over the back 
part of the car. (10) The third occipital nerve is the medial branch 
of the posterior division of the third cervical nerve. It lies medial 
to the greater occipital nerve and supplies the skin of the lower 
part of the back of the head. 

Dissection. Remove the vessels and nerves of the scalp 
and clean the fibres of the epicranlus. 

The Epioranios (Ocdpito-frontalis) is placed symmetrically 
one on each side of the cranial vault and consists of an anterior 
muscular portion called the frontalis, a posterior muscular portion 
called the occipitalis, and an intermediate aponeurotic portion 
called the galea aponeurotica. 

The Frontalis has no bony attachments ; it is attached to the 
superficial fascia over the eyebrow and the root of the nose. 
Here its fibres are blended with those of the orbicularis oculi 
laterally and the conugator and procerus medially. The fibres 
pass upwards and end in the galea aponeurotica near the coronal 
suture. Medially the muscle fibres of the two sides arc conti- 
nuous. Action. — It raises the eyebrow and wrinkles transversely 
the skin of the forehead ; continuing to act it draws the scalp 
forwards. It is supplied by the temporal branches of the facial 
nerve. 

The Occipitalis arises (i) from the lateral two thirds of the 
superior nuchal line of the occipital bone and (2) from the adjacent 
mastoid portion of the temporal bone. The fibres pass upwards 
and end in the galea aponeurotica. Medially the muscles of the 
two sides are separated from each other by an interval occupied 
by a prolongation of the galea. Action. — It moves the scalp 
backwards. If both the frontales and the occipitales act alter- 
nately the whole scalp moves forwards and backwards. The 
26 
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occipitalis is supplied by the posterior auricular branch of the 
facial nerve. 

The Oalea Aponenrotica (Epicranial aponeurosis) connects 
the frontalis with the occipitalis. Behind it is prolonged between 
the two occi pi tales muscles and is attached to the external 
occipital protuberance and the highest nuchal lines of the occipital 
bone. In front it is prolonged as a pointed process fiUing up the 
V-shaped gap between the upper parts of the frontales muscles. 
On either side a thin fascia is prolonged from its lateral margin 
to the zygomatic arch and gives origin to the anterior and superior 
auriculares. 

Dissection. Make a short crucial incision in the galea aponeu- 
rotica over the vertex of the skull and raise the corners of the 
flaps. This wiU reveal the layer of subaponeurotic areolar tissue. 

The suhiiponeitrotic areolar tissue connects loosely the galea 
aponeurotica to the pericranium. But it is intimately adherent 
to the galea over the supraorbital ridges and temporal regions ; 
posteriorly it is absent at the site of the bony attachments of the 
galea and the occipitales. 

The pericranium is the periosteum covering the cranium 
which lies underneath the areolar tissue. Make an incision in 
the pericranium and reflect it from the surface of the bone for 
some distance. Observe that it is firmly attached to the cranial 
sutures, but it can be easily separated Lorn the surface of these 
bones beyond the sutures. 

Dissection. In the temporal region three extrinsic muscles 
of the ear, viz., the auricularis anterior, the auricularis superior 
and the auricularis posterior which lie beneath the superficial 
fascia are to be cleaned. Draw the car backwards and fix it with 
hooks— this will make the fibres of the auricularis anterior 
prominent ; similarly the auricularis superior can be made 
prominent by hooking the ear downwards and the auricularis 
posterior, by hooking the ear forwards. 

The auricularis anterior (attrahens aurem) lies in front of 
the auricula. It is a small fan-shaped muscle which arises by its 
base from the lateral margin of the galea aponeurotica and 
is inserted by its apex into the spina helicis. 

The auricularis superior (attolens aurem) is also fan-shaped 
but is a larger muscle and is situated above the auricula. It 
arises by its broad base from the lateral margin of the galea 
aponeurotica and is inserted by its apex into the upper part of 
the cranial surface of the pinna. 
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The auricularis posterior (retrahens aurem) is situated behind 
the auricula and consists of two or three separate fasciculi. 
It arises from the mastoid portion of the temporal bone and is 
inserted into the cranial surface of the concha at its lower part. 

Nerve-supply. — The auriculares anterior and superior are 
supplied by the temporal branches of the facial nerve. The 
auricularis posterior is supplied by the posterior auricular branch 
of the same nerve, Actions. — ^The three muscles move slightly 
the auricula in the following manner ; the anterior, forwards 
and upwards ; the superior, upwards ; the posterior, backwards. 

Dissection. The remaining layers in the temporal region 
may now be examined. Reflect the lateral prolongation of the 
galea aponeurotica together with the superior and anterior 
auricular muscles towards the zygomatic arch. A layer of thin 
fascia is now seen beneath it passing from the superior temporal 
line to the pinna. This is the fifih layer in the temporal 
region. Reflect this fascia downwards from the superior temp.iral 
line. The temporal fascia attached to the superior temporal 
line is now exposed. This is the sixth layer in the temporal 
region. Detach the temporal fascia from the superior temporal 
line and reflect it downwards. While reflecting it note that the 
temporal muscle takes origin from the deep surface of the fascia. 
The origin of the temporalis muscle is exposed. This is the 
seventh layer in the temporal region. Detach the temporal 
muscle from its origin from the temporal fossa and reflect it 
downwards over the zygomatic arch. The pericranium which 
forms the eighth layer is now exposed. 

REMOVAL OF THE BRAIN. THE DURA MATER, ITS 
PROCESSES AND SINU.SES. THE EXIT OF THE 
CEREBRAL NERVES. THE ARTERIES ENTERING 
INTO THE CRANIAL CAVITY. THE CRANIAL FOSSAE. 

Dissection. The skull cap is now to be sawn through. The 
saw line which encircles the whole of the skull is marked with 
the knife by cutting the scalp down to the bone. In fiont, this 
line is about three-fourths of an inch above the supraorbital 
margins. Behind, the line is about half an inch above the level 
of the external occipital protuberance. The ends of the lines 
in front and behind are to be joined together by carrying' the 
edge of the knife along the lateral aspect of the skull on each sid4. 
Divide the outer table of the skull by the saw. When the diploe 
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is reached (which will be indicated by lessened resistance) the 
saw is no longer to be used. The Inner table is then broken 
by the chisel and hammer. In this way any injury to the mem- 
branes or brain substance is avoided. When the skull cap has 
become loose, the hook of the end of chisel is to be introduced 
into the cut in front. Next the skull cap is to be pulled off back- 
wards and forcibly detached. The external surface of the dura 
mater is now brought into view. 

The Dora Mater is the outermost covering of the brain which 
is enveloped by three membranes called the meninges. The 
innermost covering is called the pia mater ; while between the 
dura mater and the pia mater is the intermediate covering called 
the arachnoid. The outer surface of the dura mater is rough 
and firmly adherent to the inner surfaces of the skull bones 
specially along the lines of the sutures — this has been noticed 
during the removal of the skull cap. Small granular masses, 
called the arachnoideal granulations are seen on cither side of the 
middle line of the dura mater specially if the subject is old. 
Indentati?fns on the inner surface of the skull cap on either side 
of the sagittal suture are seen corresponding to these outgrowths. 
These granulations are the outgrowths of the arachnoideal trabe- 
cula which have pushed and stretched the dura mater before 
them. If the outer surface of the dura mater is well sponged 
the ramifications of the middle meningeal artery on either side 
will be seen. On the inner surface of the skull cap that has been 
removed grooves corresponding to these branches of the artery 
are seen. 

Dissection. Pinch the dura mater with forceps and with a, 
pair of scissors cut it antero-ptostcriorly on either side about half 
an inch lateral to the middle line. Make a vertical incision 
in each lateral flap from the centre of the first incision. Reflect 
the four flaps of dura mater thus formed over the sawn meirgin 
of the skull. The inner surface of the dura mater i^ now seen. 

Layers ol the dura mater. — The inner surface of the dura 
mater is smooth and free and is separated from the arachnoid 
by an interval called the subdural space. This space contains 
a little serous fluid enough to lubricate the opposed surfaces of 
the two membranes. The dura mater consists in reality of two 
layers an outer or endosteal layer which lines the inner surfaces 
of the cranial bones serving as an internal periosteum ; and an 
inner or meningeal layer which protects the brain giving off 
processes between the different parts of the brain for their support. 
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These two layers are intimately blended together except in some 
places where they separate and form venous channels called 
siwuses. 

DissectiOD. The superior sagittal sinus is now to be opened. 
It is contained in the central strip of dura mater which has 
been left in the middle line. Lay open the sinus by incising 
its exposed upper wall from behind forwards 

The Saperior Sagittal Sinus (Superior longitudinal sinus) 
is a venous channel situated along the convex margin of the 
falx cerebri. It extends from the foramen caecum in front 
to the internal occipital protuberance behind, grooving the inner 
surfaces of the cranial bones aloaig the middle line of the vertex 
of the skull. The lumen of the sinus is triangular, small in front 
and gradually increases in size as it is traced backwards. Slender 
fibrous bands traverse the sinus at its inferior angle. These 
bands are called choricB Willtsii. On either side of the sinus 
are seen recesses, called venous lacuna, which exist between the 
two layers of the dura mater and open into the sinus ; many 
cerebral veins open into these lacunae. The arachnoidean 
granulations project into the sinus and lacunae. Emissary 
veins establish a communication between the sinuses of the 
dura miter and the veins outside the cranial cavity. In connec- 
tion with the superior sagittal sinus an emissary vein passes 
through the foramen caecum connecting the front part of the 
sinus with the veins of the nasal foss®. Two other emissary 
veins pass through the parietal foramina and connect the sagittal 
sinus with the occipital veins in the scalp. The superior cerebral 
veins are the tributaries of the superior sagittal sinus. The 
superior sagittal sinus terminates usually in the right lateral 
sinus. 

Dissection. Pull the hemispheres of the cerebrum a little 
away from each other and note that the superior cerebral veins 
are passing medialwards along the surface of the hemispheres 
towards the lateral wall of the superior sagittal sinus. Those 
veins which terminate at the back part of the sinus do not however 
open into it as soon as they reach its lateral wall but turn forwards 
lying against it and then op>en obliquely into the .sinus. If a 
bristle is passed into one of these openings in the sinus it will 
point obliquely forwards and medialwards. This shows that 
the blood from these veins flows forwards into the sinus. The 
main current of blood in the sinus however flows from before 
backwards. Those superior cerebral veins which terminate 
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at the front part of the sinus open into it at right angles. Divide 
these cerebral veins and observe the process of the dura mater 
which sinks between the hemispheres antero-posteriorly. This 
is the falx cerebri. 

The Falz Cerebri is a sickle-shaped process of the dura mater 
formed by the reduplication of its inner meningeal layer. It 
dips in vertically between the cerebral hemispheres. In front 
it is attached to the crista galli of the ethmoid by its narrow 
extremity. Behind it is broad and is attached to the upper 
surface of the tentorium cerebelli where it splits and forms with 
the tentorium a venous passage called the straight sinus. Its 
upper margin is convex and attached to the middle line of the 
vertex of the skull as far back as the internal occipital protuber- 
ance ; it splits to enclose the superior sagittal sinus. Its lower 
margin is concave and free and contains the inferior sagittal 
sinus. 

Removal o! the Brain. — The student should now proceed to 
remove the brain. Divide the falx cerebri at its attachment 
to the crista galli and throw it backwards. Tilt the head a little 
backwards and support the hind part of the brain with the 
hand, — this support should be continued till the whole brain is 
removed. The frontal lobes of the brain are then dislodged from 
the anterior fossa of the base of the skull as also the olfactory 
bulbs and tracts from the lamina cribrosa of the ethmoid with 
the handle of the scalpel. Next take a sharp scalpel and divide 
the cerebral nerves in succession from before backwards as they 
perforate the dura mater. In dividing the nerves cut them 
short on one side and long on the other. Divide the optic nerves 
which will be seen close to the anterior clinoid processes as they 
enter the optic foramina. The internal carotid arteries which 
also come into view are also to be divided. The hypophysis 
is next to be dislodged from the fossa hypophyseos with the 
infundibulum attached to it by incising the margin of the diaphra- 
gma ,gell* (a process of the dura m^ter encircling the infundi- 
bulum). The thick oculomotor nerves which lie lateral to the 
internal carotid arteries are then divided. Tlie free margin of 
the tentorium cerebelli close to its attachment to the clinoid 
processes is now seen. Lying under cover of this free margin 
are the slender trochlear nerves which should be divided. At 
this stage the tentorium cerebelli which is situated between 
the posterior part of the cerebrum and the cerebellum should 
be divided carefully by carrying the knife superficially along 
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its attached convex margin so that the cerebellum Isnng under- 
neath may not be injured. The remaining cerebral nerves are 
now to be divided. The two roots of the trigeminal nerve pierce 
the dura mater close to the apex, of the petrous portion of the 
temporal bone. The abducent nerve pierces the dt^ra mater 
below the posterior chnoid process. The facial and acoustic 
nerves together with the nervus intermedins are to be divided 
where they enter the internal acoustic meatus. The glosso- 
pharyngeal, the vagus and the accessory nerves are to be divided 
just before they enter the jugular foramen. It should be noted 
that the accessory nerve is joined by filaments from the medulla 
spinalis. The hypoglossal nerve is to be divided where it pierces 
the dura mater in two separate bundles over the hypoglossal 
canal. Lastly divide the as low down as possible 

together with the vertebral arteries. Then with two fingers of the 
right hand introduced through the foramen magnum dislodge 
the medulla oblongata and the cerebellurn and take the whole 
brain out on to the left hand. 

Preservation ol the Brain.— The brain is next to be hardened. 
For this purpose a jar of sufficient capacity to contain the brain 
and preserving fluid and with a properly fitting lid is taken. 
At the bottom of the jar some tow is placed which serves as a 
cushion for the brain and preserves its normal contour. A ten 
per cent, solution of formalin is then poured into the jar sufficient 
to cover the brain and the padding of tow. Some punctures are 
made in the membranes covering the brain and then the organ 
is immersed in the lotion with its base uppermost. The mouth 
of the jar is then covered by the lid. For ordinary purposes the 
brain will be well hardened in formalin solution. But for special 
dissections the brain should be removed from the formalin solution 
after a week and transferred to another jar containing rectified 
spirit. The brain lies on a similar pad in this jar and should 
be kept in it till the dissection of the head and neck is finished, 
when the study of the brain is commenced. 

Dora Mater. — The dura mater attached to the . skull cap to- 
gether with one of its processes, the falx cerebri, has been already 
examined. The portion of it attached to the base of the skull 
together with its remaining processes are now to be studied. 
It is most intimately attached to the bones at the base of the skull 
and around the foramen magnum. At the foramen magnum 
its inner layer becomes continuous with the dura mater of the 
medulla spinalis. It furnishes sheaths to the cerebral nerves 
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as they pass through the several foramina — its outer lay^t become 
continuous with the pericranium outside the foramina. 



Fig. 68. — Processes and sinuses of the dura mater ; 
exit of the cranial nerves ; — sideview (from Hirschfeld 
and Leveille). 


A. 

•Falx cerebri. 

9. 

Oculomotor nerve. 

B. 

Falx cerebelli. 

lo. 

T rochlear nerve. 

C. 

Tentorium cerebri. 

It. 

Trigeminal nerve. 

D. 

Crista galU of ethmoid. 

tz. 

Abducent nerve. 

E. 

Auditory tube. 

13- 

Facial and acoustic nerves. 

F, 

Ligamentum denticulatum. 

14 . 

Glossopharyngeal, vagus and 

I. 

Superior sagittal sir us. 


accessory nerves. 

2. 

Inferior sagittal sinus. 

15- 

Hypoglossal nerve. 

3. 

Great cerebral veiu. 

Ib. 

First cervical nerve. 

4- 

Straight sinus. 

>7- 

Posterior root of second cervical 

5- 

Confluence of sinuses. 


nerve. 

6. 

Vertebral artery. 

18. 

Anterior root of second cervical 

7- 

Olfactory nerves. 


nerve. 

6 . 

Optic nerve. 




tmeeaaes (A the Dura Mater. — The dura mater gives off 
four processes — two vertical viz., the falx cerebri and falx cerebelli; 
and two horizontal viz., the tentorium cerebelli and diaphragma 
sellae. All of them are formed by reduplication of its meningeal 
layer. 
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Tlie Vail Oatotei has been already examined. 

The Fabc CoBebdli is a triangular process of the dura mater 
given off between the hemispheres of the cerebellum. Its base 
is uppermost being attached to the inferior surface of the ten- 
torium cerebelli at its back part. Its apex divides into two 
narrow processes which are continued to the sides of tffe foramen 
magnum. Its posterior border is convex and is attached to the 
internal occipital crest and encloses the occipital sinus. Its 
anterior border is free and lies in the cleft between the two cere- 
bellar hemifjpheres. . ' 

. The Tentorinm Cerebelli is an arched process of the dura 
mater interposed between the cerebellum below and the posterior 
part of the cerebrum above. When observed in situ it is almost 
horizontal, elevated in the centre and gradually sloping down 
towards the circumferential attachment. Its posterior border 
or the circumferential attached part is convex and is attached 
behind to the margins of the transverse sulci on the iiiner surface 
of the occipital bone and to the margins of the groove at 
the inner aspect of the mastoid angle of the parietal bone ; 
at this attachment it splits to enclose the transverse sinus ; 
further in front it is attached to the superior border of the petrous 
portion of the temporal bone and here it splits to enclose the 
superior petrosal sinus. The anterior border is free and concave. 
At the apex of the petrous portion of the temporal bone the 
anterior and posterior borders meet and cross each other and are 
prolonged forwards to be attached respectively to the anterior 
and posterior clinoid process of the sphenoidal bone. ' Its superior 
surface is convex and gives attachment to the falx cerebri in the 
middle line antero-posteriorly ; the Straight sinus runs along the 
junction of these two processes of the dura mater. Its inferior sur- 
face gives attachment posteriorly to the base of the falx cerebelli. 

The Diaphiasma Sellee is a circular horizontal fold which 
retains the hypophysis in the sella turcica. It presents a small 
opening in the centre through which the infundibulum passes. 

The Sinases of the Dura Hater may be arranged as follows 
A. Along the me- B. Bilateral. C. Accross the me- 
dian plane. dian plane. 

Superior sagittal. Transverse. Intercavernous. 

Inferior sagittal. Cavernous. Basilar plexus. 

Straight. Sphenoparietal. 

Ocdpital. Superior petrosal. 

Inferior petrosal. 


27 
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The iaperkff Sagittal Sinaa has been already examined. 

The loteior Sagittal Sinns (Inferior longitudinal sinus) 
lies enclosed in the free margin of the falx cerebri at its posterior 
half or two-thirds. It receives tributaries from the falx cerebri 
arad a few veins from the medial surface of the cerebral hemi- 
spheres. It terminates behind at the anterior extremity of the 
straight sinus. 

The Straight Simu passes from before backwards along the 
tentorial border of the falx cerebri. At the internal occipital 
protuberance it terminates in one of the transverse sinuses 
(usually the left) which does not receive the superior sagittal 
sinus. Its tributaries are (i) the inferior sagittal sinus, (2) the 
great cerebral vein which opens at its front and (3) the superior 
cerebellar veins. 

The Transverse Siniues (Lateral sinuses) are two in number, 
a right and a left. The right one is usually a continuation of the 
superior sagittal sinus while the left one, of the straight sinus. 
Sometimes the superior sagittal sinus is continued into the left 
transverse sinus and the straight sinus into the right transverse 
sinus. At the beginning of the transverse sinus where the superior 
sagittal sinus opens there is a dilatation called the confluence 
of sinuses. Sometimes the two transverse sinuses at their 
commencement communicate with each other by a short trans- 
verse venous channel passing in front of the internal occipital 
protuberance. Each sinus passes lateralwards and forwards 
lying against the inner surface of the occipital bone and the 
mastoid angle of the parietal bone along the attached border 
of the tentorium cerebelli. It then curves downwards and medial- 
wards lying along the sigmoid sulcus of the mastoid portion of 
the temporal bone ; this part is known as the sigmoid sinus. 
Finally it passes through the posterior compartment of the 
jugular foramen to become continuous with the internal jugular 
vein. Its tributaries are (i) some cerebellar veins, (2) a diploic 
van and (3) the superior pietrosal sinus. It communicates with 
the extra-cranial, veins by two emissary veins, one of which 
passes through the mastoid foramen and the other through the 
condyloid canal. The former establishes communication with 
•the posterior auricular veins and the latter with the deep venous 
{dexuses in the suboccipital region. 

The Oedpitel Sinus lies along the posterior border pf the 
falx cerebelli. It begins by small veins around the foramen 
magnum and aids in the confluence of sinuses. Usually there 
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are two occipital sinuses at the commencement which unite 
higher up to form a single trunk. Sometimes they remain separate 
in their entire course and each opens into the transverse sinus 
of its own side. It communicates below with the posterior 
internal vertebral venous plexus. 

DisMOtioa. To examine the cavernous sinus, cut through 
the. dura mater occupying the side of the body of the sphenoidal 
bone from the anterior clinoid process to the apex of the petrous 
bone and lateral to the openings in this membrane for the oculo- 
motor and trochlear nerves. 

Cavemoiu Sinta. — This is a curved sinus so called because 
its lumen is traversed by intersecting band.->. It lies on either 
side of the body of the sphenoidal bone. It begins in front 
at the superior orbital fissure where it receives the ophthalmic 
veins and ends behind at the apex of the petrous p»ortion of the 
temporal bone in the superior and inferior petrosal sinuses. It 
communicates with its fellow of the opposite side by. the 
intercavernous sinuses. In addition to the ophthalmic veins the 
sphenoparietal sinus opens into the cavernous sinus. Two 
emissary veins, one passing through the foramen ovale or 
foramen Vesalii and the other through the foramen lacerum, 
connect the cavernous sinus with the pterygoid plexus of veins 
outside the cranial cavity. The internal carotid plexus of 
veins accompanying the internal carotid artery also ojjens 
into the cavernous sinus and thus establishes communica- 
tion with the pharyngeal venous plexus in the neck. The 
structures lying on the medial and lateral walls of the sinus will 
be examined later on. 

The Sphenoparietal Sinos is a minute venous channel which 
passes medialwards along the under surface of the small wing 
of the sphenoidal bone and opens into the cavernous sinus. 

The teperior Petrosal Sinos begins at the posterior end of 
the cavernous sinus and ends in the transverse sinus. It lies in a 
groove along the superior border of the petrous portion of the 
temporal bone. 

llie Inferior Petrosal Sinos runs along the groove formed 
by the articulation of the basilar part of the occipital bone with 
the posterior border of the petrous portion of the temporal bone. 
It begins in front in the cavernous sinus and ends behind in the 
internal jugular vein, after it has passed through the anterior 
compartment of the jugular foramen. 

The Infereavemons Sinuses are two in number, an anterior 
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Sind, a post'Crior. They connect the cavernous sinuses i the 
antetiOf passes in front and the posterior behind -the diaphrugma 
seliae. The two intercavernous sinuses together with the inter- 
vening: cavernous sinuses form a circular venous- channai <jalled 
the circtdar sinus. 

, The Basilar nexus consists of- minute venoiw channels 
between the two layers of the dura mater covering the b asilar 
pa,rt ,of the occipital bone and establishes communication between 
th^f^ferior petrosal sinuses of the two sides. Below it communi- 
cates with the anterior internal vertebral venous plexus. 

Exit ol the Cerebral Nerves. — ^The dissector has now to 
examine at the base of the skull the points at which the cerebral 
nerves pierce the dura mater and trace these up to the points 
where they leave the cranial cavity. As each nerve goes out 
it receives sheaths from each of the three coverings of the brain. 
The sheath derived from the arachnoid soon disappears, but 
those, derived from the dura mater and pia mater are gradually 
lost on the nerve. The olfactory nerves are minute filaments, 
about twenty in number, which pierce the dura mater over the 
lamina cribrosa of the ethmoidal bone through the foramina of 
which they enter the nasal cavity. They are attached to the 
inferior surface of the olfactory bulb which has been removed 
with the brain. The optic nerve perforates the dura mater 
opposite the optic foramen and passes through it to the orbit. 
It is accompanied by the ophthalmic artery. The oculomotor 
nerve pierces the dura mater in front of and lateral to the posterior 
clinoid process. Trace this nerve in the lateral wall of the cavern- 
ous sinus to its exit from the cranial cavity t; trough the superior 
orbital fisaure. In the lateral wall of the cavernous sinus it 
communicates with the cavernous plexus of the sympathetic 
around the internal carotid artery and with the ophthalmic 
division of the trigeminal nerve by minute filaments. Before 
its exit through the superior orbital fissure it subdivides into 
a superior and an inferior ramus. The trochlear nerve pierces 
the dura mater at the free margin of the tentorium cerebelli 
behind and lateral to the posterior clinoid process. Traced in 
the cavernous sinus it is found to lie in its, lateral wall between 
the oculomotor nerve abbve and the ophthalmic division of 
the trigeminal nerve below. Here it communicates with the 
cavernous plexus of the sympathetic and with the ophthalmic 
division of the trigeminal nerve by minute filaments. Before 
its exit through the superior orbital fissure it crosses the oculo- 



BXIT 0^ TSE GMBSBEAL NBEVES 


motor nerve. The trigeminal nerve consists of a motor and a 
sensory root. Both the roots pierce the dura mater opposite 



1. Internal carotid artery. 

2. Lumen of the cavernous 

sinus. 

3 Oculc motor nerve. 

4. Trochlear nerve. 

5. Ophthalmic nerve. 

6 . Abducent mrve. 

7. Dura mater. 


Fig. 6g. — Diagram showing the position of the nerves 
in the wall of the cavernous sinus. 


the apex of the petrous portion of the temporal bone, the motor 
root lying to the medial side. On cutting through the dura mater 
and tracing the roots a ganglion, called the semilunar ganglion 
(Gasserian ganglion), is found on the sensory root. This ganglion 
lies on the trigeminal impressioii of the petrous portion of the 
temporal bone in a cavity (cavum Meckelii) between the two 
layers of the dura mater. Its convex margin is directed forwards 
and lateralwards and from it issue the three large nerves viz., 
the ophthalmic, maxillary and mandibular. Behind the ganglion 
hes the motor root of the trigeminal nerve. The medial end 
of the ganglion is joined by filaments from the cavernous plexus 
of the sympathetic. Trace the three branches of the trigeminal 
nerve to their exit from the cranial cavity. The ophthalmic 
nerve is the smallest of the three divisions of the trigeminal. 
It arises from the anteromedial part of the ganglion and passes 


Superior orbital fissure. Carotid groove. 



I. Semilunar ganglion. 

3. Oculomotor nerve. 

4. Trochlear nerve. 

5. Ophthalmic division of 

trigeminal nerve. 

6. Abducent nerve. 

7,. Frontal nerve. 

8. Lacrimal nerve. 

9. Superior divirion pf 

oculomotor nerve. 

10. Naso-ciliary nerve. 

II. Inferior division of 
oculomotor nerves . 


Fig. 70 — Diagram of the nerves passing through the superior 
orlfital fissure and the carotid groove. 
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through the lateral wall of the cavernous sinus lying below the 
trochlear nerve. Before entering the orbit through the superior 
orbital fissure it divides into three branches ; frontal, nasociliary 
and lacrimal. In the wall of the cavernous sinus it communicates 
with the oculomotor, trochlear and abducent nerves and is 
joined by filaments from the cavernous plexus of the sympa- 
thetic. It gives off a meningeal branch which supplies the 
tentorium cerebelli. The student has traced three nerves along 
the lateral wall of the cavernous sinus and he should note their 
relative positions. The oculomotor nerve is the highest, the 
ophthalmic nerve the lowest and the trochlear nerve is inter- 
mediate in position. The maxillary nerve arises from the middle 
part of the convex border of the semilunar ganglion and passes 
forwards lateral to the cavernous sinus to the foramen rotundum 
through which it passes out of the cranial cavity. It gives off 
the middle meningeal nerve which supplies the dura mater 
of the middle fossa of the base of the skull. The mandibular 
nerve (inferior maxillary nerve) is the largest division of the 
trigeminal. It passes out of the cranial cavity through the 
foramen ovale and is joined by the motor root of the trigeminal 
nerve just after its exit through the foramen. The abducent 
nerve pierces the dura mater at the lower part of the dorsum 
sellae where a notch exists for it on either side. It passes along 
the medial wall of the cavernous sinus lateral to the internal 
carotid artery covered by the lining membrane of the sinus. 
It enters the orbit through the superior orbital fissure. In the 
wall of the lateral sinus it communicates with the cavernous 
plexus of the sympathetic, and with the ophthalmic nerve. The 
facial nerve, the nervus intermedius and the acoustic nerve leave 
the cranial’cavity through the internal acoustic meatus piercing 
the dura mater over it. The glossopharyngeal, vagus and accessory 
nerves pierce the dura mater over the jugular foramen and pass 
through its middle compartment. The aperture in the dura 
mater for the glossopharyngeal nerve is separate and is situated 
in front. The vagus and accessory nerves have a common 
aperture in the dura mater behind. The hypoglossal nerve pierces 
the dura mater over the hypoglossal canal in two separate bundles 
which unite together in the canal to form one trunk. 

CSfetmOOi Sinus. — The student should now fully examine 
the cavernous sinus. It is so named because its cavity presents 
a reticulate structure owing to its being traversed by a network 
of slender fibrous cords. On the lateral wall of the sinus are the 
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oculomotor, the trochlear, the ophthalmic and maxillary divisions 
of the trigeminal nerve ; on its medial wall is the internal carotid 
artery surrounded by filaments of the carotid plexus ; the abdu- 
cent nerve runs forwards lateral to the artery. These structures 
are separated from the blood flowing in the sinus by a thin 
lining membrane of the sinus. 

The dissector has now to examine the arteries entering into 
the cranial cavity. These are : — i. The internal carotid arteries. 
2. The vertebral arteries. 3. The meningeal arteries. 

Intemal Carotid Artery. — ^The cavernous portion of this 
artery lies in the lateral surface of the body of the sphenoidal 
bone and should now be examined. The petrous portion of the 
artery traverses the carotid canal in the petrous portion of the 
temporal bone ; it leaves the canal to enter the cranial cavity 
and runs through the cavernous sinus, constituting the caver- 
nous portion of the artery. In this part of its course it lies 
between the two layers of the dura mater. Piercing the outer 
layer of the dura mater it passes forwards between the two layers 
along the medial wall of the cavernous sinus on the side of the body 
of the sphenoidal bone. It is separated here from the blood of the 
sinus by the lining membrane of the sinus. On reaching the 
medial side of the anterior clinoid process it passes upwards and 
pierces the inner layer of the dura mater. At this situation the 
artery has been divided at the time of the removal of the brain. 
The artery is surrounded by the cavernous plexus of the sym- 
pathetic. The abducent, oculomotor, trochlear and ophthalmic 
nerves all lie lateral to it. The branches given off from the cavern- 
ous portion of the internal carotid artery are : — (i) cavernous 
branches, which arc small twigs and supply the wall of the cavern- 
ous sinus ; (2) hypophysial 6ra»cA«s which supply the hypophysis ; 
(3) semilunar branches which are small twigs and supply the 
semilunar ganglion ; and (4) anterior meningeal branch which 
crosses the small wing of the sphenoidal bone and supphes the 
dura mater of the anterior fossa of the base of the skull. 

The Vertebral Artery pierces the dura mater below the 
foramen magnum and here it has been divided during the 
removal of the brain. 

Meningeal Arteries. — These may be classified as follows 

I. In the anterior cranial fossa — meningeal branches of 

(i) anterior ethmoidal artery, (2) posterior ethmoidal 
artery and (3) intemal carptid artery. 

II. In the middle cranial fossa — (i) middle meningeal 
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artery, (2) accessory meningeal artery and (3) 
meningeal branch of ascending pharyngeal artery. 

III. In the posterior cranial fossa — (i) two meningeal 
branches of ascending pharyngeal artery, (2) menin- 
geal branch of occipital artery and (3) meningeal 
branch of vertebral artery. 

In the anterior cranial fossa of the base of the skull, the 
meningeal branches are derived from the anterior and posterior 
ethmoidal arteries as they enter the cranium through the anterior 
and posterior ethmoidal foramina. In addition the anterior 
meningeal branch of the internal carotid artery has been already 
noticed. These meningeal branches supply the dura mater 
and shine through it when the subject is well injected. 

Dissection. Detach the dura mater carefully from the middle 
cranial fossa beginning at the cut margin of the skull and reflect 
it towards the foramen spinosum in the sphenoidal bone through 
which the middle meningeal artery enters the cranial cavity. 
Note that the dura mater is very firmly attached to the bones 
at the base of the skull and more firmly to the sutures. 

In the middle cranial fossa the largest of the meningeal 
arteries viz., the Middle Meningeal Artery, is seen. It is a 
branch of the internal maxillary artery, and enters the cranial 
cavity through the foramen spinosum. On the great wing 
of the sphenoidal bone it divides into an anterior and a posterior 
branch. The anterior branch, the larger, passes along the great 
wing of the sphenoid and ascends along the groove on the inner 
surface of the sphenoidal angle of the parietal bone and divides 
into branche.s between the dura mater and the internal surface 
of the cranium ; some proceed upwards and supply the dura 
mater as far as the vertex of the skuU ; others spread out back- 
wards to the occipital region. The posterior branch runs upwards 
and backwards grooving the squamous part of the temporal 
bone and the squamous border of the parietal bone and spreads 
out into branches which supply the posterior part of the dura 
mater. The branches given off from the middle meningeal 
artery within the cranial cavity are ;(i) ganglionic branches 
which supply the semilunar ganglion ; and (2) superficial petrosal 
branch which enters the hiatus of the facial canal and supplies 
the facial nerve and the tympanic cavity ; (3) superior tympanic 
artery which enters the semicanal for tensor tympani muscle 
to supply it ; (4) orbital branch which enters the orbit through 
the superior orbital fissure and anastomoses with the lacrimal 
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artery ; ( 5 ) iemporiil brunches which are minute twigs leaving the 
cranial cavity through foramina in the great wing of the sphencad. 
In the temporal fossa they anastomose with the deq) 
temporal branch of the internal maxillary artery. The middle 
meningeal vein is also called the middle meningeal sinus 
on account of its wide calibre and its course through the dura 
mater. It accompanies the middle meningeal artery and either 
ojjens into the cavernous sinus or leaves the cranial cavity through 
the foramen spinosum to open into the pterygoid plexus, of 
veins. The accessory meningeal artery (small meningeal artery) 
is a branch of the internal maxillary artery or of its middle menin- 
geal branch. It enters the cranial cavity through the foramen 
ovale and supplies the dura mater and the semilunar ganglion. 
A meningeal branch of the ascending pharyngeal artery enters 
through the foramen lacerum and supplies the dura mater Of 
the middle cranial fossa. 

In the posterior fossa of the base of the skull two meningeed 
branches of the ascending pharyngeal artery are seen. One enters 
the cranial cavity through the jugular foramen and the other 
through the hypoglossal canal. A meningeal branch of the occipital 
artery enters the cranial cavity through the jugular foramen. The 
meningeal branch of the vertebral artery enters the cranial cavity 
through the foramen magnum. All these meningeal branches 
supply the dura mater of the posterior fossa of the base of the 
skull. 

The cavernous plexus of the sympathetic and some minute 
nerves entering the middle cranial fossa are now to be examined. 

The cavernous plexus of the sympathetic surrounds the intern&l 
carotid artery specially on its lower and medial side when if 
traverses the medial wall of the cavernous sinus. It is the 
continuation upwards of the sympathetic plexus lying on the 
medial side of the internal carotid artery in the carotid canal. 
It sends communicating filaments to the oculomotor, trochlear, 
ophthafca^c and abducent nerves and supplies twigs to the 
hypophysis and the sympathetic root of the ciliary ganglion 
in the orbit. 

The greater superficial petrosal nerve will be seen lydng beneath 
the semilunar ganglion. It has its origin from the genicular 
ganglion of the facial nerve and issues out of the petrous portion 
of the temporal bone through the hiatus of the facial canal. 
The petrosal branch of the middle meningeal artery also passes 
through this canal. The nerve enters the cartilaginous suh 9 < 
28 



VSdD I »D SSGR 


iii 


tance filling the foramen lacerum and unites in it with the deep 
petrosal nerve to form the nerve of the pterygoid canal. 

The deep petrosal nerve is a branch of the carotid plexus 
of the sympathetic. It issues out of the carotid canal along 
the lateral side of the internal carotid artery and joins the greater 
superficial petrosal nerve in the foramen lacerum to form the nerve 
of the pterygoid canal. 



I. Dissection ol scalp. 


i'. ol back ol neck. 


2,3. of back, 


4. of gluteal region. 


6. of back of thigh. 


5. ol popliteal space. 


7. of back of leg. 


8. of sole of foot. 


Fig. 7t. — Posterior view of the body - showfa^ the lines of 
ihdsions for reflecting the integument. 
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The Ussef superficial petrosal nerve is formed by the union of 
a filament from the genicukr ganglion of the facial nerve with 
the tympanic,; branch of the glossopharyngeal. It i^ues, out 
of the petrous portion of the temporal bone through a slit just 
lateral to the hiatus of the facial canal. It leaves the cranial 
cavity through a slit between the petrous portion of the temporal 
bone and the great wing of the sphenoid, or through the fora- 
men ovale to join the otic ganglion. 

Nervus spinosus . — This minute nerve 
is a branch of the mandibular nerve 
outside the cranial cavity. It enters the 
cranial cavity through the foramen 
spinosum in company with the middle 
meningeal artery and supplies the dura 
mater. 

DISSECTION OF THE BACK 

Direotions. On the fourth day the 
body is turned so that it lies on its 
face. The subject is allowed to remain 
in this position for four days. During 
the first two days the dissector of the 
head and neck dissects in conjunction 
with the dissector of the superior ex- 
tremity till the muscles of the second 
layer are reflected. 

Dissection. Make a longitudinal in- 
cision from the external occipital 
protuberance to the tip of the spinous 
process of the seventh cervical vertebra. 

From the lower end of this incision 
make a transverse incision to the 

A. Trapezins. E, Teres major, • 

B. InfnBplnatus. _ P. Rhomboideus major. 

C. LatUsimus doisi, i. Cutaneous nerve (medial branch). 

B. Teres minor. z. Cutaneous nerve (lateral -brnneh). 

Fig. 72. — Dissection showing the superficial muscles and cuta- 
neous nerves of the b%ck (alter Canningham). In the upper part 
the medial branches of the po^erior divisions of t^ spinal 
nerves are oifiraeous ; in theiower part their lateral branches 
are cutaneous. 




HEAD ASD NECK 


Sfe> 

acromio-clavicular articulation. Reflect the skin laterally. 
(Fig. 71). 

The Sapezflcial Fascia is fatty and is a portion q| the superficial 
fascia covering the whole body. In it the camneous vessels 
and nerves ramify. 

ThefTotanaOBt Nerves (F.g. 72) are the medial branches of the 
posterior divisions of the cervical nerves. The posterior division 
of the first cervical nerve usually gives off no cutaneous branch. 
The medial branch of the posterior division of the second cervical 
nerve is called the great occipital nerve. It pierces the trapezius 
near its attachment to the occipital bone and becomes cutane- 
ous. Its termination has been noticed during the dissection 
of the scalp. The medial branch of the posterior division of the 
third cervical nerve is called the third occipital nerve. It pierces 
the trapezius and becomes cutaneous, medial to the great occipital 
nerve. It supplies the skin of the lower and back part of the 
head close to the medial line. The medial branches of the pos- 
terior division of the fourth and fifth cervical nerves pierce the 
trapezius lower down close to the spinous processes ; those of the 
lower three cervical nerves do not become cutaneous, but arc 
exhausted in muscles. 

The deep fascia is a portion of the fascia colli and is very 
dense. At the lateral border of the trapezius it splits to enclose 
the muscle. 

Moscles ol the Back. — The following table shows the arrange- 
ment in layers of the muscles of the back and the work assigned 
to the dissectors of head and neck and superior extremity ; — 


First layer 


Second 

layer 


Trapezius. 

Latissimus dorsi. 

Rhomboidei. 

Splenius cervicis and 
capitis. 

Serratus posterior su- 
perior and inferior. 

Levator scapulae. 

Inferior belly of 
omohyoid. 


Dissectors of head 
and neck and su- 
perior extremity. 


I Dissector of supe- 
/ rior extremity. 

Dissector of head 
and neck. 

Dissectors of head 
and neck and- 
superior extre- 
mity. 
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Third layer 


Sacro-spinalis and its 
prolongati<ms. 
Smispinalis capitis. 

Multifidus. 

Rotatores. 

Interspinales. 

Intertransversarii. 


Fourth 

layer 


Levatores costarum. 

Rectus capitis poste- 
rior major. 

Rectus capitis poste- 
rior minor. 

Obliquus capitis supe- 
rior. 

Obliquus capitis infe- 
rior. 


Dissector of head 
I and neck. 


Dissection. The trapezius is now to be cleaned. Remove 
the superficial layer of the deep fascia from its surface. Its 
lower portion below the level of the seventh cervical spine must 
be cleaned by the dissector of the superior extremity. The 
whole work at the trapezius should be done in conjunction with 


him. 

The Trapezius (Fig. 73) is triangular in shape and arises from 
(i) the medial third of the superior nuchal line of the occipital 
bone, (2) the external occipital protuberance, (3) the ligamentum 
nuchae, (4) the tip of the spinous process of the seventh cervical 
vertebra, and (5) the spinous processes of all the thoracic ver- 
tebrae and the supraspinous ligaments connecting them. The 
upper fibres pass obliquely downwards and lateralwards ; the 
middle fibres horizontally ; and the lower fibres upwards and 
lateralwards. It is inserted (i) into the posterior border of 
the lateral third of the clavicle by its upper fibres ; (2) into the 
medial border of the acromion and the upper lip of the posterior 
border of the spine of the scapula by its middle fibres ; and (3) 
into the tubercle at the commencement of the spine of the scapula 
by its lower fibres. Before the lower fibres are inserted into 
the tubercle, they end in an aponeurosis which glides over the 
smooth triangular surface at the apex of the spine of the scapula. 
The anterior free border of the muscle forms the posterior bound- 
ary of a triangular space called the posterior triangle of the neck. 
.4 efiows.— It draws the scapula mediahvards and braces back the 
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shoulder. It? upper fibres elevate the tip of the shoulder ; 
the middle and lower fibres rotate the scapula so that the shoulder 
is elevated. The muscle extends the head whrfj|the scapula 
is fixed. Nerve-supply. — It is supplied by the ll^ssory nerve 
and the third and fourth cervical nerves. 

Dissectim. Divide the trapezius in two places : (i) at its 
occipital origin and (2) half an inch lateral to its attachment 
to the whole length of the ligamentum nuchae and throw it 
lateralwards in conjunction with the dissector of the superior 
extremity. While reflecting the muscle note the process of the 
fascia colli which passes beneath it. The accessory nerve and 
branches from the third and fourth cervical nerves are seen to 
enter its deep surface. The ascending branch of the transverse 
cervical artery is seen to pass upwards beneath the muscle. The 
following muscles are now exposed : — the levator scapulas, the 
inferior belly of the omo-hyoid, the rhomboidei major and minor, 
the serratus posterior superior and inferior and the splenius 
capitis. 

The Levatot Boapolse (Levator anguli scapulae) arises from 
the posterior parts of the transverse processes of the first and 
second cervical vertebrae and from the posterior tubercles of 
the transverse proce.sses of the third and fourth cervical vertebrae. 
It is inserted into the vertebral border of the scapula between 
its medial angle and the triangular smooth surface at the root 
of the spine. It is supplied by branches from the anterior divi- 
sions of the third and fourth cervical nerves which enter its 
superficial surface. It usually gets a branch from the dorsal 
scapular nerve which passes beneath it. It raises the scapula 
and also depresses the shoulder. 

The inferior belly of the Omohyoideus arises from the superior 
transverse ligament of the scapula and the adjacent upper border 
of the scapula. 

The student should now observe that the transverse scapular 
artery passes over the superior transverse scapular ligament 
and that the suprascapular nerve passes through the scapular 
notch below the ligament. The ascending branch of the transverse 
cervical artery (superficial cervical artery) passes upwards between 
the trapezius and the splenius and anastomoses with the super- 
ficial branch of the descending ramus of the occipital artery. 
The descending branch of the transverse cervical artery (posterior 
scapular artery) ^sses beneath the levator scapulas to the medial 
angle of the sgapula and descends along its vertebral border 
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to its inferigr angle. This artery will be traced by the dissector 


of the superior extremity. 

jM’i 



73- — Muscles of the back (modified from Gray). The 
first layer of muscles in seen on the left side and the second and 
third layers, on the right side. 


A. Occipital bone. 

B. SuperioiT nuchal line. 

C. Ligamentoin nuchae. 

p. Sterno'cleido-mastoideos. 
E. Trapetius. 


K. Lumbodorsal fascia (thoracic 

portion). 

L. Lumbodor^ fascia (hnnbar 

portion). 

M. Semtos ^terior inferior; 
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F. Latissimus dord. 

G. Levator scapulee. 

H. RhomboidenB miaor. 

I. Rhomboideus major. 

J. Splenivts capitis et colli. 

The Ssraatus P(Mteior Suserior is a thin quadrilateral muscle 
placed on the back part of, the thorax. It arises by an aponeu- 
rosis (i) from the lower part of the ligamentam nuchae and (2) 
from the spinous processes of the seventh cervical and upper 
two or three thoracic vertebrae. It passes downwards «nd lateral- 
wards and is inserted by digitations into the outer^urfaces of the 
second, third, fourth and fifth ribs in front of their angles. It 
is supplied by intercostal nerves, second to. fifth. inclusive. It 
raises the ribs into which it is inserted and; is an inspiratory 
muscle. 

The Serratns Posterior Interior is also placed on the posterior 
aspect of the thorax but broader than the preceding muscle. 
It arises by an aponeurosis (i) from the spinous processes of the 
last two thoracic and upper two lumbar vertebrae and (2) from 
the supraspinous ligaments. This aponeurotic origin is blended 
with the lumbodorsal fascia. It is inserted by digitations into 
the outer surfaces of the lower four ribs a little in front of their 
angle^. It is supplied by the intercostal nerves, ninth to twelfth 
inclusive.* It fixes the lower ribs and by helping the diaphragm 
becomes a muscle of inspiration. 

The Lumbodontl Fascia (Fig. 74) covers the deep muscles of 
the back and consists of a thoracic and a lumbar portion. 

The thoracic portion of the lumbodorsal fascia (Vertebral 
aponeurosis) is thin but strong and is attached laterally to the 
angles of the ribs and medially to the spinous processes of the 
thoracic vertebras. These attachments can be verified by 
making a longitudinal incision along the middle of the fascia 
and by introducing the handle of the scalpel both medially and 
later^ly. Traced above, the fascia is seen to pass beneath the 
serratus posterior superior to become continuous with the deep 
fascia of the neck- Below it is continuous with the posterior 
lamella of its lumbar, portion. 

The lumbar portion of the lumbodorsal fascia (Lumbar fascia) 
is thick and strong and consists of thre e lamel lae viz., a poster ior., 
a midt^le and an antqfior. These three lamellae unite together 
laterally where they form the source of origin of the obliqnus 
internus aaid transyersus abdominis. 


N. lafraspin^as. 

O. Teres niajor. 

P. Deltoideus. 

Q. Spine of sea] 

R. Acromion. 

S- Crest of iliam. 
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StasetiOB. Remove the remains of the latissimus dorsi 
which arise from the lambodorsal fascia. Divide the serratus 



Fig. 74. — Diagram to illustrate the connections of the lum- 
bodoreal fascia (after Cunningham). 

A. Psoas major- F. Transversiis abd^tniois. 

6, Qaadratas Inmboram. G. Obliquus internus abdominis. 

C, Sacrospinalis. H. Obliquus externus abdominis. 

O. Serratus posterior inferior. I. Fascia transversalis. 

E. Latissimus dorsi. J. Rectus abdominis. 

posterior inferior vertically and reflect the two portions medially 
and laterally ; while reflecting observe that its origin is blended 
with the lumbodorsal fascia and that its nerves are entering 
into its deep surface. The posterior lamella of the lumbar portion 
of the lumbodorsal fascia is exposed. 

posterior lamella is the thickest and covers the ^acrospiaalis. 
It is blended superficially with the aponeurotiq, origin. of~the 
latissimus dorsi and _ tlje _se^a.tus^_gostejjof....iaierior. 4]?ove 
it is continuous with, the thoracic portion of the. fascia. Bfilaw 
it is attached to tjfie outer lip of the iliac crest a nd to the pasterior 
surface,i^ th» safirum and ^soccyx . M«.dially.it to the 

spiTOUs processes of the lumbar and sacral yertebrse. Laterally 
it gives origin to the internal oblique and transversus abdominis. 
From its anterior surface at the lateral edge of the sacrospinalis 
it sends off medialwards the middle lamella of the fascia. 

PiU OOt iOD. To display the middle lamella make a longitu- 
dinad incision in the posterior lamella a little medial to the lateral 
edge of the sacrospinalis from the last rib to the iliac crest. FrotQ 
29 
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upper and lower ends of this incision make a transverse 
incision medially towards the spinous processes. Reflect the 
quadrilateral flap of the posterior lamella medialwards. The 
sacrospinalis is now exposed. Raise the lateral edge of the 
sacrospinalis and push it medially. The middle lamella lying 
in front of the muscle is now exposed. 


T he middle lamella is_attached medially to the tips of the 
transverse process^, qf,ihe.luiniiaf .Mertebrae. Laterally iLMaad§ 
with, the^posterior., lamella at the lateral .roar^hi. of the .sacrospin- 
alisv A. bQK£. .it^K_^a.t4phe4. ja) thft last rib and Jjelqw to the ilio- 


lumbar .hga^eut. 

Dissection. To display the anterior lamella divide the middle 
lamella longitudinally at the lateral edge of the sacrospinalis. 
The posterior surface of the g uadratf i fi lumbom m is exposed. 
Introduce the finger through this incision and carry it along 
the lateral edge of the quadratus lumborum. On raising the 
muscle and pushing it medially the anterior lamella is seen. 

The anterior lamella or fascia covering the quadratus lumborum 
is attached mediafly to’ the anterior surfaces of the roots of the 
transverse processes of the, lumbar vertebra;. Laterally it is 
attached to the blended middle and posterior lamellce at the 
lateral edge of the quadratus lumlx>rum and constitutes the 
source of origin of th^ transversus abdominis. Above, it forms 
a thickened band called the lateral lurnbocosial arch. Below it 
is attached to the iliolumbar ligament. 

The student should note that the three lamella of the lumbar 
portion of the lumbodorsal fascia unite at the lateral margins 
of the sacrospinalis and quadratus lumborum and form 
two compartments, an anterior which lodges the quadratus 
lumborum and a posterior, the sacrospinalis. 

Dissection. Divide the serratus posterior close to its origin 
from the spinous processes and reflect it lateralwards. Note 
the branches of the intercostal nerves entering its deep surface. 
Now ^tudy the splenius. 

The Splening is a single muscle at its origin but sopn divides 
into two portions a cervical portion called splenius cervicis and 
a cranial portion called splenius capitis. It arises (i) from the 
lower half of the ligamentum nuchae and ( 2 ) the spinous processes 
of the seventh cervical and upper six thoracic vertebrae. The 
s^nius cervicis is inserted into the posterior aspects of the 
traps verse, processes of the upper two or three cervical vertebrae. 
The splenius capitis is inserted under cover of the stemo-cleido- 
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mastoideus (i) into the lower part of the mastoid portion of the 
temporal bone and (2) into the occipital bone below the lateral 
part of the superior nuchal line. The splenius cervicis and capitis 
are supplied by the lateral branches of the posterior divisions 
of the cervical nerves. The muscles of the two sides carry the 
head directly backwards ; the muscles of one side turn the head 
to the same side. 

Disseclaon. Reflect the splenius muscle upwards and lateral- 
wards towards the cranium by dividing it at its origin, Preserve 
the nerves piercing the muscle. Remove the thoracic portion 
of the lumbodorsal fascia together with the remains of the poste- 
rior lamella of its lumbar portion and also the insertion of the 
serratus posterior inferior. 

TheSaorospinalis (Erector spinae) (Fig. 75) is a single fleshy mass 
at its origin in the sacral and lumbar regions. It arises (i) from 
the spinous processes of all the lumbar vertebrfc and the corres- 
ponding supraspinous ligaments, (2) from the middle and lateral 
sacral crests, (3) from the posterior sacroiliac ligament, (4) from, 
the posterior part of the inner lip of the iliac crest and (5) from 
the anterior surface of the posterior lamella of the lumbodorsal 
fascia. Traced upwards the fleshy mass becomes differentiated 
into three columns, a lateral, an intermediate, and a medial. 
The lateral column separates itself in the upper lumbar region 
while the medial column, in the upper thoracic region. The 
lateral column is called the iliocostalis ; the intermediate column, 
the longissimus ; and the medial column, the spinalis. 

Dissection. Differentiate the three col imns of the sacro- 
spinalis by first pushing laterally the iliocostalis and then separat- 
ing the longissimus from the spinalis. The slips of each portion 
of the three divisions should then be defined. 

The Iliocostalis (Sacrolumbalis) is prolonged, upwards into 
the neck and is separable into three portions according to its 
situation, viz., iliocostalis lumborum, iliocostalis dorsi, and ilo- 
costalis cervicis. 

The iliocostalis lumborum is inserted by six or seven te.ndinous 
slips into the angles of the lower six or seven ribs. 

The iliocostalis dorsi (Accessorius) arises by six or seven 
tendinous slips from the angles of the lower six or seven ribs 
just medial to and covered by the tendons of insertion of the 
iliocostalis lumborum. It is inserted by separate tendinous 
slips into the angles of the upper six ribs and into the back part 
of the transverse process of the.severtth cervical vertebra. 
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The iliocostalis cervicis (Cervicalis ascendens) arises by tendi- 
nous slips from the angles of the third, fourth, fifth and sixth ribs 
just medial to the tendons of insertion of the iliocostalis dorsi. 
It is inserted into the posterior tubercles of the transverse pro- 
cesses of the third, fourth, and fifth cervical vertebrse. 



A. Sacrospinalis. 


B Iliocostalis lumborum. 


C Longissimus dorsi. 


D, Spinalis dorsi. 


E. liiocos'alis dorsi. 


F. Iliocostalis cervicis. 


G. Longissimus cervicis. 


H. Longissimus capiti°. 


I. Semispinatis capitis. 


Fig. 75. — Diagrammatic representation of the different por 
tions of the sacrospinalis muscle (modified from Cunningham), 
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The LoQgisiBilias is prolonged upwards into the head and is 
separable into three portions according to their situation, viz., 
longissirmis dorsi, longissimus cervicis and longissimus capitis. 

The longissimus dorsi is inserted medially by tendinous 
slips into the transverse, processes of the thoracic vertebrae 
and into the accessory processes of the lumbar vertebra. Laterally 
it is inserted into the lower nine or ten ribs in the intervals 
between their tubercles and angles, and into the transverse 
processes of the lumbar vertebr,E and to the posterior surface 
of the middle lamella of the lumbodorsal fascia. 

The longissimus cervicis (Transvcrsalis colli) is the prolonga- 
tion upwards of the longissimus dorsi into the neck. It arises 
by tendinous slips from the tips of the transverse proccsse.s of 
the upper four thoraci' vertebne medial to the insertion of the 
longissimus dorsi and is inserted by similar tendinous slips into 
the posterior tubercles of the transverse processes of all the cervi- 
cal vertebrae except the first and the last. 

The longissimus capitis (Trachelo -mastoid) is the prolonga- 
tion upwards of the longissimus cervicis on to the .skull. It 
arises (r) from the transverse processes of the upper four thoracic 
vcrtebrie and ( 2 ) from the articular processes of the lower four 
cervical vertebr<'e. It is inserted into the mastoid portion of 
the temporal bone beneath the insertion of the splenius capitis 
and sterno-cleido-mastoideus. 

The Spinalis is separable into two portions, spinalis dorsi 
and spinalis cervicis. The spinalis dorsi is not distinctly de- 
marcated from the longissimus dorsi lying lateral to it. It arises 
from the spinous processes of the upper two lumbar and lower 
two thoracic vertebra; and is inserted into the spinous processes 
of the upper thoracic vertebra;, the number varying from four to 
eight. It is blended with the semispinalis dorsi lying beneath 
it. The spinalis cervicis is not constant. When present it 
arises from the spinous proce.ss of the fifth, sixth and seventh 
cervical vertebras and occasionally also from those of the first 
and second thoracic vertebrae and is inserted into the spinous 
process of the second and sometimes also into those of the third 
and fourth cervical vertebrie. 

Nerve-supply. — The various parts of the sacrospinalis are 
supplied by the posterior divisions of the spinal nerves. 
Actions. — ^These muscles draw the spine backwards and extend 
it and thus maintain the erect position of the spine when 
required. The cervical and cranial prolongations have similar 
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actions on the neck and head. The muscle of one side acting 
alone will bend the vertebral column to that side. 

The SemisiHlialis Capitis (Complexus) is not a prolongation 
of the sacrospinalis but is a separate muscle being the cranial 
prolongation of the semispinalis muscle. It is to be noted that 
the semispinalis forms an independent column by itself and is 
divisible into three parts, the semispinalis dorsi, the semispinalis 
cervicis, and the semispinalis capitis. The semispinalis capitis 
arises by tendinous slips from the transverse processes of the 
upper six thoracic vertebrae, and from the articular processes 
of the fourth, fifth and si-xth cervical vertebrae. It is inserted 
into an impression between the superior and inferior nuchal 
lines of the occipital bone close to the medial nuchal line. 
The medial part of this muscle is more or less separate from 
the remainder of the muscle and presents two fleshy bellies and 
an intermediate tendon ; hence, it is called the hiventer cervicis. 
The semispinalis capitis is supplied by the posterior divisions 
of the upper cervical nerves. It moves the head backwards. 

Dissection. Divide the longissimus capitis at its middle 
and reflect the upper part as far upwards as possible with the 
splenius capitis. The second part of the occipital artery is now 
seen. 

The Occipital Artery, in the second part of its course, emerges 
from underneath the posterior margin of the sterno-cleido- 
mastoideus. Beneath the origin of the sternocleidomastoideus 
the artery is covered in addition by the longisimus capitis and 
the splenius capitis which have been reflected. From the posterior 
margin of the sternocleidomastoideus it crosses the interval 
between it and the lateral border of the trapezius, passes beneath 
the latter muscle and pierces it near its origin from the superior 
nuchal line lateral to the external occipital protuberance. Its 
terminal portion which ramifies over the scalp, has been examined. 
In its course it crosses the origin of the semispinalis capitis. 
Two or three lymph glands accompany this portion of the artery. 
They are called the occipital lymph glands which drain lymph 
from the occipital area of the scalp. Their efferents pass to 
the superior deep cervical l5miph glands. The branches given 
off from the occipital artery here are : — (i) The descending branch 
(arteria princeps cervicis) which passes downwards to the lateral 
border of the semispinalis capitis and divides into a superficial 
and a deep branch. The superficial branch descends between 
the spleixius capitis and the semispinalis, supplies these, nmscles 
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and anastomoses with the ascending branch of the transverse 
cervical artery. The deep branch descends under cover of the 
semispinalis capitis to anastomose with the arteria profunda 
cervicis, a branch of the costocervical artery. This anastomosis 
will be seen when the semispinalis capitis will be reflected. (2) 
The meningeal branch, a small twig, enters the cranial cavity 
through the mastoid foramen to supply the dura mater of the 
posterior cranial fossa. (3) The muscular branches supply 
the neighbouring muscles. The occipital veins open into the 
vertebral and deep cervical veins. Occasionally one of the 
veins accompanies the artery and opens into the internal jugular 
vein. An emissary vein usually connects it with the transverse 
sinus through the mastoid foramen. 

Dissection. Divide the semispinalis capitis at its insertion 
into the occipital bone and reflect it with care laterally. Note 
that it is pierced by the medial branches of the posterior divisions 
of the cervical nerves. Of these the greater occipital nerve is 
of largo sir.e and supplies the muscle with a branch. A twig 
from the posterior division of the suboccipital nerve will be 
seen entering the deep surface of the muscle while it is reflected. 
The anastomosis between the descending branch of the occipital 
artery and the arteria profunda cervicis is now exposed. The 
suboccipital triangle is also brought into view. Remove the 
spinalis dorsi to expose the semispinalis dorsi lying underneath. 

The Semispinalis Dorsi arises from the transverse processes 
of the sixth to the tenth thoracic vertebrae and is inserted into 
the spinous processes of the upper four thoracic and lower two 
cervical vertebra;. 

The Semispinalis Cervicis arises from the transverse processes 
of the upper five thoracic vertebrae and is inserted into the 
spinous processes of the cervical vertebra; from the second to 
the fifth inclusive. 

The semispinales dorsi and cervicis are supplied by the 
posterior divisions of the thoracic and cervical nerves. They 
extend the corresponding portion of the vertebral column. 

Dissection. Cut the semispinales dorsi and cervicis at their 
insertion into the spinous processes of the vertebras and throw 
them lateralwards. Detach the sacrospinalis from the sacral 
and lumbar spinous processes and throw it lateralwards. The 
multifidus is now fully exposed. 

The Knltifldns arises (i) from the back of the sacrum as low 
as the fourth ^sterior sacral foramen, (2) from the overljdng 
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aponeurosis of the sacrospinalis, (3) from the posterior sacroiliac 
ligament, (4) from the posterior superior iliac spine, (5) from the 
mamillary processes of all the lumbar vertebrae, (6) from the 
transverse processes of all the thoracic vertebrae, and {7) from the 
articular processes of the lower four cervical vertebrae. The 
muscular slips pass upwards and medialwards and are inserted 
into the whole length of the spinous processes of all the lumbar, 
thoracic and cervical vertebra; except the atlas. The superficial 
fasciculi skip over two or three vertebrae before their insertion. 
The deep fasciculi run from one vertebra to the second or third 
above. The multifidus is supplied by the posterior divisions 
of the spinal nerves. It bends backwards the different portions 
of the vertebral column. 

The Rotatoras are short muscular slips expo.sed on reflecting 
the multifidus. They are eleven in number on each side. Each 
arises from the upper and back part of the root of a transverse 
process in the thoracic region, beginning from the second thoracic 
and becomes inserted into the lower border and lateral surface 
of the lamina of the vertebra above. They are supplied by the 
posterior divisions of the spinal nerves. They rotate the 
individual vertebra; to the opposite side. 

The Interspinales are short muscular fasciculi placed in 
pairs between the contiguous spinous processes in the cervical 
and lumbar regions. In the upper and lower thoracic regions 
they are poorly developed an<l are altogether absent in the 
mid thoracic region. In the lumbar region they are well marked 
and placed on either side of the interspinous ligament. They 
are supplied by the posterior divisions of the spinal nerves. 
They bend the vertebral column backwards. 

The Intertransversarii lie between the transverse processes. 
In the lumbar region they are well developed and are arranged 
in two sets : the intertransversarii laterales passing between the 
transverse processe.s ; the intertransversarii mediates extending 
from the accessory process of the vertebra above to the mamillary 
process of the •\'ertebra below. In the thoracic region they are 
absent in the upper part and poorly developed between the 
lower three or four transverse processes. In the cervical region 
they exist in pairs between the anterior and posterior tubercles 
of the transverse processes and are known respectively as the 
intertransversarii anteriores and posteriores. The inter- 
transversarii are supphed by the anterior divisions of the spinal 
nerves, except the medial intertransverse muscles which are 
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supplied by the posterior divisions. They bend the vertebral 
column laterally to their own side. 

Disseotum. Remove the remains of the iliocostalis and 
longissimus from the thoracic region without injuring the blood 
vessels and nerves. Remove also the multifidus over the sacrum 
to display the nerves. 

Levatores Costuom. — These are twelve fan-shaped muscles 
arising by their apices from the tips of the transverse processes 
of the seventh cervical and the upper eleven thoracic vertebra. 
Each is inserted by a broad base into the rib below between 
its tubercle and angle. They are supplied by the posterior 
divisions of the spinal nerves. They slightly elevate and evert 
the ribs and hence help the muscles of inspiration. 

Vessels ol the Back. — (I) In the cervical region these are : — 

(1) The occipital artery v/hh. its branches which has been examined. 

(2) The arteria profunda cervicis is a branch of the costo- 
cervical artery. It appears at the back part of the neck between 
the transverse process of the seventh cervical vertebra and the 
neck of the first rib and ascends between the semispinalis capitis 
and semispinalis ccrvicis to anastomose with the descending 

' branch of the occipital artery. Its companion vein begins in 
the suboccipital venous plexus and opens into the vertebral 
vein, (j) Minute muscular branches from the vertebral artery 
supply the muscles at the back part of the neck. (4) A part 
of the vertebral artery is seen in the suboccipital triangle. 

(II) In the thoracic region the arteries are derived from 
the posterior branches of the intercostal arteries. They accompany 
the posterior branches of the intercostal nerves and supply the 
muscles and skin of the back. The companion veins open into 
the intercostal veins. 

(III) In the lumbar region the arteries are derived from 
the posterior branches of the lumbar arteries and have a distribu- 
tion like that in the thoracic region. Their companion veins 
open into the lumbar veins. 

(IV) In the sacral region the arteries are. derived from the 
terminal branches of the lateral sacral arteries which emerge 

f' from the posterior sacral foramina and are accompanied by 
the posterior divisions of the sacral nerves. They supply the 
skin and muscles on the dorsum of the sacrum. The companion 
veins open into the lateral sacral veins. 

IfotVM <A the Batik. — ^These are derived from the posterior 
divisions of the spinal nerves. They appear at the back between 
30 
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the transverse piocesses in the cervical, thoracic and lumbar 
regions. There are thirty-one pairs of spinal nerves and with 
the exception of four nerves (the first cervical, the fourth and 
fifth sacral and the coccygeal) each posterior division divides 
into a medial and a lateral branch. As a general rule it may 
be said that the medial branches of the posterior divisions 
down to the posterior division of the sixth thoracic spinal nerve 
supply muscles and then become cutaneous to supply the 
skin; whereas the lateral branches of these nerves are 
exhausted in supplying the muscles and do not become 
cutaneous. From the seventh thoracic spinal nerve downwards 
the distribution of the po.sterior divisions is reversed, viz., the 
lateral branches supply the muscles and integument as well ; 
whereas the medial branches arc exhausted in supplying the 
muscles only and do not become cutaneous. 

(I) Post«rior divisions of the cervical nerves.— The posterior 
division of the first cervical or suboccipital nerve is purely muscular 
and will be studied during the dissection of the suboccipital 
triangle. The posterior division of the second cervical nerve is 
very large. Its medial branch is very long and is called the 
great occipital nerve which has been seen to pierce the scmispinalis 
capitis and trapezius and supply the skin of the scalp. Its 
lateral branch supplies the splenius, iongus capitis, and semi- 
spinalis capitis. The medial branch of the posterior division 
of the third cervical nerve gives off a cutaneous branch called 
the third occipital nerve which ascends to the scalp medial to the 
great occipital nerve ; its lateral branch joins with that of the 
second cervical. The medial branches of the fourth and fifth 
cervical nerves become cutaneous by piercing the trapezius near 
the spinous processes ; those of the sixth, seventh and eighth cervi- 
cal nerves are exhausted in supplying the muscles and do not 
become cutaneous. The lateral branches of the posterior 
divisions of the lower five cervical nerves supply the neighbouring 
muscles and do not become cutaneous. 

(II) Posterior divisions of the thoracic nerves. — The medial 
branches of the upper six thoracic nerves supply the multifidus 
and sacrospinalis and become cutaneous by piercing the trapezius 
near the spinous processes ; those of the lower six nerves are 
exhausted in supplying the multifidus. The lateral branches of 
the upper six thoracic nerves supply the lateral and intermediate 
prolongations of the sacrospinalis and do not become cuta- 
neous ; those of the lower, six nerves supply the muscles and 
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become cutaneous by emerging in a line with the angles of 
the ribs. 

(III) Posterior divisions of the lumbar nerves. — The medial 
branches of these nerves supply the multifidus. The lateral 
branches of the upper three nerves are large. They supply 
the sacrospinalis, pierce the posterior lamella of the lumbodorsal 
fascia and descend across the iliac crest to become cutaneous 
in the gluteal region. The lateral branches of the fourth and 
fifth lumbar nerves supply the muscles and give off no cuta- 
neous branches. 

(IV) Posterior divisions of the sacral nerves. — Those of the 
upper three emerge from the jMSterior sacral foramina and 
divide into medial and lateral branches. The medial branches 
are lost in the multifidus. The lateral branches form loops 
with each other. From these loops twigs are given off which 
pierce the sacrotuberous ligament and the glutaeus maximus 
to supply the skin of the gluteal region. The posterior division 
of the fourth sacral nerve emerges from the fourth posterior 
sacral foramen, while that of the fifth sacral nerve, from the 
lower end of the sacral canal. These two nerves do not divide 
into medial and lateral branches but communicate with each 
other and with the third sacral above and the coccygeal nerve 
below. They supply the skin over the lower part of the sacrum 
and the back of the coccyx. 

(V) The posterior division of the coccygeal nerve emerges from 
the lower end of the sacral canal and does not divide into a 
medial and a lateral branch. It communicates with the fifth 
sacral nerve above and supplies the back of the coccyx. 

The posterior external vertebral venous plexus is a network 
of veins situated on the external surfaces of the laminse, the 
spinous, the articular and the transverse processes of the vertebrae. 
The student will notice some of these venous channels beneath 
the multifidus. This plexus receives blood from the skin and 
muscles of the back, and ends in the intercostal veins in the 
thoracic region, in the lumbar veins in the lumbar region, and 
in the vertebral veins in the cervical region. 

The lagamentam Nuchas is a triangular fibrous partition 
interposed in the middle line of the back of the neck between 
the muscles of the two sides. Its apex is attached to the spinous 
process of the seventh cervical vertebra ; its base to the' external 
occipital protuberance and to the median nuchal line. . Its 
anterior border is attached to the posterior tubercle of the ’atlas 
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and the spinous processes of the remaining cervical vertebrae. 
Its posterior border is the continuation upwards of the supra- 
spinous ligament from the spinous process of the seventh cervical 
vertebra to the external occipital protuberance and gives origin 
to some muscks of the back. 

THmtftfirtn The dissector should now clean the muscles 
which bound the suboccipital triangle as also the rectus capitis 
posterior minor. He should next trace any one of the nerve 
twigs (ending in one of these muscles) towards its origin and it 
will lead to the posterior division of the suboccipital nerve which 
lies on the posterior arch of the atlas and beneath the vertebral 
artery. After the parent nerve has been found he should trace 
from it the nerve twigs to the other muscles of this space. 
It should be obs 'rved that a branch is given off from the nerve 
which divides into two twigs, of which one supplies the rectus 
capitis {wsterior major while the other crosses the surface of 
the muscle to supply the rectus capitis posterior minor. It 
should also be observed that tlie nerve to the obliquus capitis 
inferior sends a communicating twig to the greater occipital 
nerve. He should then expose the vertebral artery which 
lies on the sulcus arteria vertebralis of the atlas, the posterior 
arch of the atlas, and the posterior atlanto-occipital membrane. 



A. Trapezius. 

B. Setnisplnalis capitis. 

C. Rectus capitis posterior major. 

D. Rectos capitis posterior minor, 
£. ObljquBs capitis suprerior. 

F. Obliquus capitis iaierior. 

G. Longis^mus capitis. 
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I. Sterao-deido-mastoideus. 

J. Semispinalis colli. 

1. Occipital artery. 

2. Occipital artery and great occipi 

tal nerve. 

3. Vertebral artery. 

4. SuboedpitaKaerve. 

5. Great occipital nerve. 
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The&iboocipitallftiangle (Fig. 76) is a triangular space bounded 
above and medially by the rectus captis posterior major ; 
above and laterally by the obliquus capitis superior ; and below 
by the obliquus capitis inferior. Its roof is formed by the semi- 
spinalis capitis. Its floor is formed by the posterior arch of the 
atlas and the posterior atlanto-occipital membrane. Its contents 
are the vertebral artery and the posterior division of the sub- 
occipital nerve 

The Rectos Capitis Posterior Major arises from the spinous 
process of the epistropheus (Axis) and is inserted into the lateral 
part of the inferior nuchal line of the occipital bone and to the 
surface of the bone below it. It rotates and extends the head, 
turning the face to the same side. 1 1 is supplied by the posterior 
division of the suboccipital nerve. 

The Obliques Capitis Interior arises from the spinous proc iss 
of the cpistrojjheus and is inserted into the lower and back 
part of the transverse process of the atlas. It turns the face 
to the same side by rotating the atlas on the axis. It is supplied 
by the posterior division of the .suboccipital nerve. 

The ObUqnus Capitis Superior arises from the upper and 
back part of the transv’erse process of the atlas and is inserted 
into the occipital bone between the superior and inferior nuchal 
lines and lateral to the inserion of the scmispinalis capitis. By 
the action of both nusclcs the head is drawn backwards. If 
one muscle acts alone the head is inclined to the opposite side. 
It is supplied by the posterior division of the suboccipital nerve. 

The Rectus Capitis Posterior Minor lies on the medial side 
of the rectus capitis posterior major. It arises from the tubercle 
on the posterior arch of the atlas and is inserted into the medial 
part of the inferior nuchal line of the occipital bone and to the 
surface of the bone below it. It extends the head and is 
supplied by the posterior division of the suboccipital nerve. 

Vertebral Artery.-The third part of the vertebral artery 
is seenvib the suboccipital triangle. It issues from the foramen 
transverse process of the atlas, passes backwards and medi- 
alwards, and lies on tlie sulcus arteria vcrtebralis of the atlas ; 
the posterior division of the suboccipital nerve lies between the 
artery and the sulcus in the bone. It then enters the vertebral 
canal by passing through the gap between the lateral margin 
of the posterior atlanto-occipital membrane and the supenor 
articular process of the atlas and pierces the dura mater. 

The Posterior division of the Saboooip^ Nerve emerges 
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from beneath the vertebral artery as it lies cm the sulcus on 
the posterior arch of the atlas. It does not divide into medial 
and lateral branches but at once breaks up into branches which 
supply the three muscles forming the boundaries of the sub- 
occipital triangle and also the rectus capitis posterior minor 
and semis pinalis capitis. 

Dissection. The dissector has now to lay open the whole 
of the vertebral canal from bc^hind. For this purpose the laminae 
and spinous processes of the vertebrae are to be cleaned through- 
out the whole length of the vertebral column by removing the 
remains of the multifidus and rotatores. The posterior divisions 
of the spinal nerves are to be thrown laterally. The laminee 
are then to be sawn through just medial to the articular processes 
commencing from the lamina; of the third cervical vertebra 
to those of the sacrum. The saw is to be used a little obliquely 
with the cutting edge turned slightly medialwards. When using 
the saw in any region that particular region should be made 
tense by placing a block underneath The neck is made tense 
by allowing the head to hang over the edge of the table. In 
the lumbar region it is convenient to use the chisel and hammer. 
The laminae with the intervening ligamenta flava are then to be 
removed in one mass. The dura mater of the medulla spinalis 
is now exposed cover.ed by some loose areolar tissue and fat in 
which are seen embedded minute arteries and plexuses of veins. 

The ligamenta flava (Ligamenta subfiava) fill up the gap 
between the adjacent lamina;. Each ligament is attached above 
to the lower margin and the adjacent anterior surface of the 
lamina of the upper vertebra and below to the upper margin 
and the adjacent posterior surface, of the lamina of the lower 
vertebra. Laterally it is continuous with the articular capsule 
and medially it is fused with the ligament of the opposite side ; 
minute gaps exist for the exit of small veins from the interior 
of the vertebral canal. These ligaments are broad in the cervical 
and lumbar regions and are composed of yellow clastic tissue. 
They serve to maintain the erect position of the. vertebral column 
and help to regain that position after flexion. ^ 

The inter spinous ligaments extend from the root to the tip 
of the spinous processes of adjacent vertebrae. Each ligament 
is continuous in front with the ligamenta flava and behind with 
the supraspinous ligament. These, ligaments are well developed 
in the lumbar region and are weak in the cervical and thoracic 
regions. 
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The supraspinous ligaments extend between the tips Sf the 
spinous processes. In the neck they are represented by the 
ligamentum nucha;. 

The posterior internal vertebral venous plexus consists of 
two longitudinal plexuses one on either side of the middle line 
situated between the laminse and hgamenta flava behind, and 
the dura mater covering the medulla spinalis in front. They 
communicate (i) with each other by transverse branches, (2) 
with the posterior external vertebral venous plexus outside 
the, canal by branches passing through the ligamenta flava, (3) 
with the anterior internal vertebral venous plexus in front which 
now remains covered by the dura mater and (4) with the 
occipital sinus above. They send laterally branches which unite 
with similar branches from the anterior internal vertebral venous 
plexus to form intervertebral veins. 



Fig. 77. — Diagram illustrating the vertebral venous plexuses 
(Gray). 


A. Body of thoracic vertebra. 

B. Transverse process. 

C. Spinous process. 

1 . Posterior external venous plexus. 

2. Anterior internal venous plexus. 


3. Posterior internal venous plexus. 

4. Venae basis vertebrse. 

5. Intercostal vein. 

6. Anterior external venous plexus. 

7. Intervertebral vein. 


Arteries. — These supply the medulla spinalis and 
its membranes and the bones and ligaments of the vertebral 
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canalf In well injected sul^ects they are readily seen, ht 
the cervic(d region ihsy are derived from (i) the vertebral artery, 
(2) the ascending cervical artery and (3) the arteria profunda 
cervids. In the thoracic region they are derived from the posterior 
branches of the intercostal arteries. In the lumbar region they 
are derived from the posterior branches of the lumbar arteries, 
and in the sacral region from the lateral sacral arteries. They 
enter, the vertebral canal through the intervertebral or anterior 
sacrai foramina and each artery divides into three branches, 
of which one, called the lateral spinal artery, pierces the dura- 
mater with the spinal nerve to supply the medulla spinalis. Of 
the other two, one passes in front of and the other behind the 
dura mater. These two anastomose with the branches of the 
arteries above and below thus forming anastomosing loops 
throughout the length of the canal. They also anastomose 
with the arteries of the opposite side by minute transverse twigs. 

The 9* tha Manila fitaiialift are three in number. 

From without inwards they are called the dura mater, the arach- 
noid and the pia mater. 

The dura mater that is now exposed corresponds to the menin- 
geal layer of the cranial dura mater. The endosteal layer of the 
cranial dura mater is continued down into the vertebral canal 
as the periosteum lining the bones which bound the canal. The 
space between the wall of the vertebral canal and spinal dura 
mater is called epidural space and contains areolar tissue and 
plexuses of veins. The venous plexuses on the surface of the 
dura mater spinalis correspond to the sinuses of the dura mater 
inside the cranium. Above the spinal dura mater is attached 
to the margin of the foramen magnum. Below it extends as 
far as the lower margin of the second sacral vertebra. Here it 
is suddenly narrowed and prolonged as an adherent .sheath of 
the filum terminale which is a thread-like structure continued 
from the termination of the medulla spinalis. As a sheath 
of the filum terminale it is prolonged over the back part of the 
coccyx where it blends with the periosteum covering that bone. 
Laterally it is prolonged as sheaths on the spinal nerves which 
jnerce it. It presents two bulgings, one in the cervical region 
and the, other in the lumbar region. 

.XHlMOtion. Slit open the dura mater along the middle 
line without injuring the subjacent arachnoid- The inner 
smjace op the. dura mater is seen to be smooth and glistening. 
It is separated Jroin the arachnoid by a capillary space called 
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the \ubdural cavity. Note that laterally corresponding to each 
spinal nerve there are two openings in the dura mater, one 
for the anterior and the other for the posterior root. Note also 
that it do«s not send processes from its inner surface like fcbe 
cranial dura mater. 

The arachnoid is a very thin delicate membrane and sur- 
rounds the medulla spmalis doosely. It is continuous above 
with the arachnoid of the brain. The loose sheath is largest 
below where it covers tlie lumbar enlargement of the medulla 
spinalis and the bunch of nerves prolonged downwards forming 
the cauda equina. Laterally it is prolonged over the spinal 
nerve roots forming sheaths for them. The subarachnoid cavity 
is a wide interval between the arachnoid and the pia mater 
and contains cerebro-spinal fluid. It is continuous above with 
that in the cranium. Below the space is the largest where it 
encloses the nerves constituting the cauda equina and hence 
can be easily demonstrated. It is imperfectly subdivided into 
three compartments by three septa, one posterior and two lateral. 
The posterior septum is called the subarachnoid septum (septum 
posticum) and connects the inner surface of the arachnoid with 
the pia mater over the posterior surface of the medulla sjflnalis. 
The lateral septa are called the ligamenta denticulata and will 
be studied in detail later on. 

Disseotion. Remove the arachnoid carefully from a part 
of the medulla spinalis and expose the pia mater beneath. 

The pia mater is closely adherent to the entire surface of the 
medulla spinalis. It is less vascular but thicker than the cerebral 
pia mater. It consists of two layers between which the blood 
vessels of the medulla spinalis ramify before they enter ifs subs- 
tance. Above it is continuous with the pia mater covering the 
brain. Below where the medulla spinalis ends it gradually oon- 
tracts and is continued downwards through the centre of the 
cauda equina as an investment of the filum tprminale. It is flimly 
adherent to the medulla spinalis opposite the postero-median 
septum. Laterally it is thickened into a longitudinal band, 
called the ligamentum deniicuiaium, and is prolonged on the 
spinal nerves as sheaths for them. 

The UedtlUft Spinalis (Spinal cord) occupies the upper twp- 
thirds of the vertebral canal. It is almost cylindrical in forqi- 
being slightly flattened from before backwards and has an average 
length of about eighteen inches (45 cm.). It extends from the 
foramen magnum to the lower margin of the; first lumbar vertebra 
31 
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;wliere it ends in a tapering eone called the conus medidlaris. 
From the apex of the cone a narrow filament is continued down- 
wards as far as the back part of the coccyx, called the filum 
terminale. In the cervical and lower thoracic regions it presents 
enlargements. The cervical enlargement extends from the level 
-of the third cervical vertebra to the first or second thoracic 
vertebra ; to it the nerves of the upper limbs are attached. The 
lumbar enlargement lies opposite the last three thoradc vertebrae ; 
to it the nerves of the lower limbs are attached: 

The Filum Tenuinala is the slender filament probnged from 
the tip of the conus medullaris and placed in the middle of the 
bunch of nerves called the cauda equina but it can be easily 
distinguished from them by its silvery colour and by its ter- 
minating in the conus medullaris. It consists chiefly of pia 
mater ; its upper part encloses a small amount of nervous subs- 
tance. The central canal of the medulla spinalis is prolonged 
into its upjjer part. Opposite the lower border of the -second 
sacral vertebra it pierces the tube of dura mater and receives 
an adherent sheath from it. Then it descends to be blended 
with the periosteum covering the back part of the coccyx. The 
upper potion of it within the tube of dura mater is called the 
jilum terminale internum and the lower portion with the adherent 
sheath of the dura mater is called the filum terminale externum. 

Spinal Nerves. — There are thirty-one pairs of spinal nerves 
which arise from the medulla spinalis ; eight pairs cervical 
twelve pairs thoracic, five pairs lumbar, five pairs sacral, and 
one pair coccygeal. 

I. Uode ol exit. — As a general rule each spinal nerve in the 
cervical, thoracic and lumbar regions issues out of' the vertebral 
canal through the intervertebral foramen and the sacral nerves 
come out through the sacral foramina. But there are exceptions; 
thus the first cervical nerve passes out between the occipital bone 
and the atlas ; the second cervical nerve paisses out across the 
arch of the epistropheus ; and the fifth sacral nerve and the 
coccygeal nerve come out through thp lower opening of the 
sacral canal. 

II. NefVB roofs. — Each spinal nerve is formed by two roots, 
an anterior or motor root and a posterior or sensory root. The 
attachments of these roots to the surface of the medulla spinalis 
will be clearly seen after its removal from the body (p. 245) . 
The anterior root issues from the anterior surface of the medulla 
ejanalis by several filaments which are spread out rather 
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irregularly at the attached area but unite to form two bundles; 
near the intervertebral foramen. The posterior root is larger 
than the anterior — except in the first cervical nerve where it is 
smaller than the anterior root ; its filaments are attached in a 
regular line to the posteroTateral fissure of the medulla spinalis ; 
these unite to form two bundles which end in the spinal ganglion. 

Dissection. Cut away with bone 
forceps the contiguous articular 
processes of some of the thoracic 
vertebrae to see the ganglia on the 
posterior roots and also the subse- 
quent fusion of both the roots to 
form the nerve trunks. 

III. Spinal ganglion. — A swell- 
ing called the spinal ganglion, is 
seen on each of the posterior roots 
within the intervertebral foramen 
before its union with the anterior 
root. A minute branch, called the 
ramus meningeus, is given off from 
each spinnl nerve after its exit from 
the intervertebral foramen and 
immediately before it splits into an 
anterior and a posterior division ; this 
branch again enters the vertebral 
canal through the intervertebral 
foramen and unites with a filament 
from the sympathetic trunk. It 
supplies the vertebrae, their perios- 
teum and the meninges of the 
medulla spinalis. 

IV. Size and direction of nerve roots. — The roots of the 
upper cervical nerves are short and directed transversely lateral- 
wards. The roots of the lower cervical and upper thoracic 
nerves are directed obliquely downwards ; the obliquity and 

Fig. 78. — Lateral view of the medulla spinalis showing dura 
mater, ligamentum denticulatum and anterior and posterior 
nerve roots (from Hirschfeld and Leveille). 

A. B. FascicuK of origin of nerve roots. E. Posterior nerve root. 

C. Ligamentnm denticulatum. F. Section through nerve roots.. 

D. Anterior nerve toot. G. Spinal nerve with its aheatb 

of dura mater. . . 
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length of the successive nerves increase from above downwards. 
The roots of the lower thoracic, lumbar, sacral and coccygeal 
nerves are very long and directed vertically downwards arormd 
the medulla spinalis. This bundle of long nerve roots descend- 
ing from'the lower end of the medulla spinalis is called the cauda 
equina from its resemblance to a horse’s tail. It is to be noted 
that the length of the roots of the lower thoracic nerves is equal 
to the depth of two veitebra; and the length of each successive 
root of the lumbar and sacral nerves is a vertebra longer on 
account of the fact that the medulla spinalis does not extend 
beyond the first lumbar vertebra. 

V, Sitaatitm of the ganglion. — As a rule the student will 
find the ganglion on the posterior root after its exit through 
the dura mater lying within the intcrvetebral foramen and the 



Fig. 79. — Sacral canal laid open from behind, showing the 
lower part of the cauda equina and the membranes lying in- 
relation (from Testut). 

K'. Filnm torminale. D. Fifum terminale. 

& eqaina. E. Fifth sacral nerve. 

C. Dnia mater. F. Coccygeal nerve. 
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union of the anterior and posterior roots takes place within 
the same foramen. But there are certain exceptions to this : 
thus the ganglia on the posterior roots of the first two cervical 
nerves lie on the vertebral arches of the atlas and epistropheus; 
the ganglion on the posterior roots of the sacral nerves are deve- 
loped within the sacral canal and the union of their anterior 
and posterior roots also takes place within the same canal. 
The ganglion on the posterior root of the coccygeal nerve is deve- 
loped before it pierces the dura mater and its two roots blend 
within the sacral canal. 

VI. Formation ot spinal nerve tranks and their divisions. — 

Each spinal nerve is formed by the blending of the anterior 
and posterior roots immediately beyond the spinal ganglion. 
The spinal nerve trunk is very short and immediately divides 
into an anterior and a posterior division. Only the spinal nerve 
trunks of the sacral and coccygeal nerves are a little long and 
their division takes place within the sacral canal. 

VII. Connections with the sympathetic.— The connections 
of the spinal nerve.s in the cervical, thoracic and abdominal 
regions with the ganglia of the sympathetic will be seen during 
the dissection of those re.spective paits. But it may be con- 
veniently mentioned here that after its exit from the inter- 
vertebral foramen, each spinal nerve gives off a branch, white 
ramus comrmmicans to the neighbouring sympathetic ganglion 
in the case of the thoracic and first and second lumbar nerves. 
But each spinal nerve without exception receives a branch, 
grey ramus communicans from a neighbouring sympathetic 
ganglion. 

VIII. Spinal segments or neannneres. — These are portions 
of the medulla spinalis, the length of each of which is equal to 
the extent of attachment of a pair of spinal nerves. 

Removal o! Qie medulla spinalis with its membranes.— Divide 
the medulla spinalis with its membranes at the upper 
end of the vertebral canal exposed from behind. Divide the 
nerves keeping them as long as possible attached to the 
medulla spinalis. In the thoracic region some of the nerve 
roots have been traced through the intervertebral foramina 
to their fusion to form nerve trunks. Divide these nerve trunks. 
Lift the medulla spinalis with the attached nerves and detach 
the filum terminale from the back of the coccyx. Remove 
the medulla spinalis with the membranes intact. Note that 
the dura mater is attached anteriorly to the posterior tongitu- 
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dinal ligament of the vertebras by fibrous strands. Place the 
medulla spinalis with its membranes on a thin light piece of 
wood with its anterior surface uppermost and fix it with pins. 
The piece of wood should be of the same length as the medulla 
spinalis and about two inches in breadth. Divide the dura mater 
with scissors along the median line ; reflect the flaps on either 
side and fix their margins with pins on the piece of wood. The 
subdural cavity is opened up and the arachnoid is seen. Remove 
the arachnoid carefully. The pia mater on the anterior surface 
of the medulla spinalis is seen. 

The pia mater sends a process into the antero-median fissure 
of the medulla spinalis and presents a longitudinal thickened 
band along the middle line of its anterior surface called the 
linea splendens. An arterial trunk, called the antero-median 
spinal artery, descends along this band. Laterally the pia 
mater gives off a band which extends on each side and through- 
out the whole length of the medulla spinalis. This band is called 
the ligamenium denticulatum and supports the medulla spinalis 
by fixing itself to the dura mater. Its lateral margin presents 
twenty-one dentations or tooth-like processes, the pointed 
ends of which are attached at intervals to the inner surface 
of the dura mater. Its medial border is attached between the 
anterior and posterior roots of the spinal nerves in a continuous 
line from the foramen magnum to the level of the first lumbar 
vertebra. 

The anterior internal vertebral venous plexus should now be 
examined in the anterior wall of the vertebral canal. It consists 
of two longitudinal venous trunks one on either side of the 
posterior longitudinal ligament of the vertebrae. They commu- 
nicate (i) with each other opposite the body of each vertebra 
by a transverse branch which is covered by the posterior longitu- 
dinal ligament and into which the basivertebral vein opens. 
Above they communicate (2) with the basilar plexus or with the 
occipital sinus and behind (3) with the posterior internal ver- 
tebral plexus. Laterally they send off branches towards the 
intervertebral foramina which join with similar branches from 
the posterior venous plexus to form the intervertebral veins. 
These intervertebral veins open into the vertebral veins in the 
neck, into the intercostal veins in the thorax, into the lumbar 
veins in the lumbar region, and into the lateral sacral veins 
in the sacral region. 

Artnies of the Medulla Sidnalis.— There are five arterial 
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channels running longitudinally along the medulla spinalis. 
One runs downwards longitudinally along the antero-median 
fissure beneath the linea splendens and is called the antero-median 
spinal artery. It is formed near the foramen magnum by the 
meeting of the two anterior spinal branches of the vertebral 
artery. It is reinforced in the different regions by the lateral 
spinal arteries (p. 240) . This trunk is prolonged for some distance 
into the Slum terminale. The postero-lateral spinal arteries 
are four in number, two on each side, one lying in front of and 
the other behind the attachment of the posterior spinal nerve 
roots of the medulla spinalis. They begin in the right and 
left posterior spinal branches of the vertebral artery in the 
foramen magnum. Each divides into two branches one passing 
in front of and the other behind the posterior spinal nerve roots. 
These branches are reinforced in the different regions by the 
lateral spinal arteries. They terminate at the lower end of the 
medulla spinalis and are not prolonged over the filum terminale. 
Of the lateral spinal arteries in the different regions, some go to 
join the antero-median artery and the rest join the postero- 
lateral arteries, and when a lateral spinal artery gives a branch 
to the former it does not send another branch to the latter. 

Veios of the Hedalla Spinalis. — These form plexuses on the 
surface of the medulla spinalis. Six longitudinal trunks can 
be recognised amongst these plexuses; one runs along the antero- 
median fissure beneath the arterial trunk. Another runs along 
the postcro-median fissure. The other four run laterally, two 
on each side, one in front of and the other behind the posterior 
nerve roots. These trunks communicate freely with each other 
and send branches laterally along the nerve roots to join the 
internal vertebral venous plexuses. 

DireotiOQS. The naked eye structure of the medulla spinalis 
now remains to be studied. For this purpose the medulla 
spinalis is to be hardened sufficiently before any sections can 
be made. Put the medulla spinalis in the same jar in which 
the brain has been preserved and the same lotions will harden it. 

SIDE OF THE NECK 

Direodons. On the eighth day after the subject has been 
placed in the dissecting-room, the dissection of the side of the 
neck is commenced. The subject is turned on its back and 
blocks are placed beneath the shoulders, chest and pelvis. The 
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•side of the neck is made tense by drawing the head backwards 
and turning the face to the ojqxjsite side. Replace the trapezius 
muscle in its position. 

The area known as "the side of the neck” is quadrilateral 
in outline. It is bounded, in front by the middle line of the neck, 
behind by the anterior margin of the trapezius, above by the 
lower border of the mandible and a line drawn from the angle 
of the mandible along the mastoid process to the superior nuchal 
line of the occipital bone ; below, by the clavicle. The sterno- 
cleido-mastoid muscle crosses the space diagonally from above 
downwards and forwards and divides it into two triangles . The 
anterior triangle is placed in front of the muscle and the posterior 
triangle behind it (Fig. 89). 

Soifaoe Anatomy. — Before the skin is reflected the following 
landmarks should be recognised. In the middle line of the 
neck from above downwards are. ; — (i) the symphysis menti, 
(2) the body of the hyoid bone, (3) the hyothyxeoid membrane 
lying between the hyoid bone and the thyreoid cartilage, (4) the 
anterior border of the thyreoid cartilage with the laryngeal 
prominence (pomum Adami), (5) the crico-thyreoid membrane 
lying in the short gap between the thyreoid and cricoid cartilages, 
-(6) the cricoid cartilage, {7) the isthmus of the thyreoid gland 
(sometimes felt crossing the third and fourth rings of the trachea), 
and (8) the lower rings of the trachea (felt in emaciated subjects 
only). By turning the face to the opposite shoulder the dia- 
gonal prominence of the sterno-cleido-mastoideus is seen extend- 
ing from the mastoid process to the sternal end of the clavicle 
and to the sternum. 

BisseotiOQ. The following incisions should be made ; — 
(i) A vertical incision along the middle line of the neck from 
the chin to the superior border of the sternum ; (2) a transverse 
incision from the lower end of the former incision along the 
clavicle to the acromion ; (3) a diagonal incision along the anterior 
margin of the sterno-cleido-mastoideus from the mastoid process 
to the point of meeting of the first two incisions at the sternum 
(Fig. 4). Reflect the anterior triangular flap of skin from below 
upwards over the mandible and the posterior flap backwards. 

Snperfidal Fascia. — In the male subject the superficial 
fascia is very thin and contains very little fat. It can scarcely 
be dissected out as a separate membrane and the fibres of the 
platysma are seen through it. 

The Flttlyiata is a thin subcutaneous muscular sheet lying 



ow the anterior and posterior triangles of the neck. It arises 
below the clavicle from the superficial fascia over the deltoideus 
and the pectoralis major. The fibres of the muscle pass over 
the clavicle and proceed upwards and medialwards. The most 
anterior fibres interlace with the fibres of the opposite side 
below the symphj^is menti. The posterior fibres are inserted 
into the mandible below the oblique line.; some of the fibres 
pass upwards and intermingle with the muscles about the angle 
of the mouth and will be seen during the dissection of the face. 
It is supplied by the cervical branch of the facial nerve which 
enters its deep surface. Actions . — 'When the whole muscle 
acts it causes, a wrinkling of the skin of the neck ; its anterior 
portion depresses the mandible ; its posterior portion draws 
the corner of the mouth downwards and lateralwards. 

Oisseotioa. Divide the platysma over the clavicle and reflect 
it upwards towards its insertion. Take care that the external 
and anterior jugular veins, the superficial branches of the cervical' 
plexus and the cervical branch of the facial nerve which lie 
beneath the muscle are not injured. In cleaning the external 
jugular vein from the angle of the mandible, note that as it 
passes obliquely over the sterno-cleido-mastoidous it crosses 
the nervus cutaneus colli and after quitting that muscle it 
passes downwards and backwards and pierces the deep fascia 
above the middle of the clavicle. Trace the six cutaneous 
branches of the cervical plexus. Of these the smaller occipital 
and great auricular nerves ascend to the scalp and face respec- 
tively. The termination of the smaller occipital nerve has already 
been seen during the dissection of the scalp. Trace it towards 
the .pasterior margin of the sterno-cleido-mastoideos. The 
great auricular nerve will be seen below the auricula. The 
distribution of its posterior branch over the mastoid process 
has been examined during the dissection of the scalp. Trace it 
also towards the posterior border of the sterno-cleido-mastoideus. 
The three supraclavicular nerves pierce the deep fascia above 
the clavicle and cross the medial third, middle third, and 
the lateral third of the clavicle respectively. The nervus 
cutaneus colli ramifies in the anterior triangle of the neck after 
crossing the middle of the sterno-cieido-mostoideus transversely. 
Trace also the cervical branch of the facial nerve from near 
the angle of the mandible where it pierces the fascia colli up to 
its termination in the platysma Note its , communication with 
the nervus , cutaneus colli beneath the platysma. 
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The External Jugular Vein is formed by the union of the 
posterior auricular vein and the posterior division of the posterior 
■facial vein in the substance of the parotid gland just behind 
the angle of the mandible. It runs down vertically along a line 
drawn from the angle of the lower jaw to the middle of the cla- 
vicle, crossing obliquely in its course the sterno-cleido-mastoideus. 
•It pierces the deep fascia of the neck above the clavicle to 
open into the subclavian vein. Above, in the substance of 
the parotid gland it communicates by a branch with the 
internal jugular vein ; in the middle of its course it receives the 
posterior external jugular vein from the occipital region ; and 
lower down before opening into the subclavian vein it receives 
the transverse cervical, transverse scapular and anterior jugular 
veins. The external jugular vein lies closely related to some 
lymph glands, four to six in number, called the superficial 
cervical lymph glands whose efferent vessels dip at the anterior 
margin of the sterno-cleido-mastoideus to open into the superior 
deep cervical lymph glands. Their afferents are derived from 
the parotid region and lower part of the auricula. 

The Anterior Jagulax Vein is formed in the submaxillary 
region by the union of some small superficial veins. It runs 
down vertically clo.se to the middle line of the neck. Above 
the medial end of the clavicle the vein pierces the deep fascia, 
proceeds lateralwards beneatlt the sterno-cleido-mastoideus 
and opens cither into the external jugular or into the subclavian 
vein. Above the stiunum and between the two layers of the 
fascia colli, a communication takes place between the anterior 
jugular veins of the two sides by a transverse branch called 
the venous jugular arch. The anterior jugular vein may be 
absent on one side. Its size varies inversely with that of the 
external jugular vein. 

Saperfidal Branches of the Cervical Plexos (Fig. So). — These 
emerge at the posterior border of the sterno-cleido-mastoideus at 
about its middle and may be grouped into (i) ascending branches 
viz., the smaller occipital nerve and the great auricular nerve, 
(2) transverse branch or nervus cutaneus colli, and (3) the 
descending branches viz., the supraclavicular nerves. 

The Smaller Occipital Nerve is derived from the anterior 
division of the second cervical nerve. It runs upwards along the 
posterior border of the sterno-cleido-mastoideus, pierces the deep 
fascia and divides into mastoid, auricular and facial branches. 
Its distribution to the scalp has been examined (p. 201). 




Fig, 80. — Superficial dissection Of the Triangles 
of the Neck fSobotta). 

To face P. 250 



XXI 



SIDE OE THE NECK 


261 


The Oreat Auricular Nerve is derived from the anterior 
divisions of the second and third cervical nerves. It crosses 
the sterno-cleido-mastoideus obliquely and runs upwards towards 
the ear. It divides into two branches, an anterior and a posterior. 
The distribution of the posterior branch over the mastoid process 
and the auricula has been examined {p. 200V The anterior 
branch supplies the skin over the parotid gland and will be 
traced during the dissection of the face. 

The Nervus Cutaueus Colli (Transverse cervical n^rve) 
is derived from the anterior divisions of the second and third 
cervical nerves. It passes forw'ards to the anterior triangle 
of the neck crossing the sterno-cleido-mastoideus horizontally. 
In the anterior triangle it perforates the deep fascia and divides 
into ascending and descending branches. The ascending branches 
communicate with the cervical branch of tlic facial nerve and 
perforating the platysma, supply the skin of the submaxillary 
region. The descending branches pass downwards, pierce the 
platysma and supply the skin at the lower and front part of 
the neck. 

The Supraclavicular Nerves originate from a single trunk 
derived from the anterior divisions of tlie third end fourth 
cervical nerves. This trunk app?ars beneath the jmsterior 
border of the stcrno-ch'ido-mastoidmi® at about its middle 
and soon divides into three branches, viz., anterior, middle 
and posterior supraclavicular nerves. Tlie anterior supra- 
clavicular nerves (suprasternal branches) run downwards and 
medialwards, pierce the deep fascia above the clavicle and 
cross its medial third to supply the skin over the sternum. While 
crossing the sternal end of the clavicle they furnish one or two 
twigs to supply the sterno-clavicular articulation. The middle, 
supraclavicular nerves (.supraclavicular brandies) pierce the 
deep fascia above the clavicle and cross its middle third to supply 
the skin over the pectoralis major and deltoideus. The posterior 
supraclavicular nerves (supraacromial branches) pierce the deep 
fascia at a higher level than the other supraclavicular nerves 
and descend over the trapezius and the acromion to supply 
the skin over the upper and back parts of the shoulder. 

The Cervical Branch ol the Facial Nerve pierces the fascia 
colli near the angle of the mandible and proceeds forwards 
beneath the platysma, communicating with the ascending 
branches of the nervus cutaneus colli. It enters the deep surface 
of the platysma to supply it. 
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The Fascia CoUi (Deep cervical fascia) constitutes a complete 
investment for all the structures of the neck and sends off pro- 
cesses from its deep surface subdividing the enclosed space 
into compartments. At this stage of dissection the student 
observes the fascia as it roofs in both the anterior and posterior 
triangles of the neck. As the dissection proceeds he should 
study the processes that are given olf from its deep surface. 
During the dissection of the back of the neck the deep fascia 
was seen to cover both surfaces of the trapezius muscle and 
then to be attached behind to the ligamentum nuchae. At 
the anterior border of the muscle these two layers reunite 
to form a single layer which passes forwards covering the posterior 
triangle. At the posterior margin of the sterno-cleido-mastoideus 
this layer splits to enclose the muscle. At the anterior 
margin of the muscle the two layers reunite (except near the 
sternum) to form a single layer which is continued to the middle 
line of the neck to be continuous with the fascia of the opposite 
side. At the anterior margin of the lower part of the sterno- 
cleido-mastoideu?, close to the sternum, these two layers do not 
unite but pass as separate layers to the middle line to be continu- 
ous with tlu' similar two layers of the opposite side. Tims an 
interval is left between these two layers a superficial and a deep — 
at the upper border of the manubrium sterni, called the supra- 
sternal space (space of Burns). The superficial layer is attached 
to tJie anterior border and the deep layer to the posterior border 
of the upper end of the sternum. Make a transverse incision 
through the superfi<-ial layer and note that the suprasternal 
space contains (i) the lower ends of the anterior jugular veins 
and the transverse branch of communication between them ; 
(2) the sternal origins of the sterno-cleido-mastoideus ; (3) a 
little areolar tissue containing fat, and (4) sometimes a lymph 
gland. In the middle line the fascia colli is attached to the 
body of the hyoid bone and to the symphysis menti. Above 
it is attached to the lower border of the mandible as far back 
as its angle. Behind the angle it splits to enclose the parotid 
gland ; the superficial layer covering it superficially and the 
deep layer passing under the gland. The former is called the 
parotideo-masscteric fascia and extends upivards to be attached 
to the zygomatic arch. From the deep layer three bands, viz., 
the stylo-mandibular, spheno-mandibular, and pterygo-spinous 
ligaments are given off, which will be studied later on. Further 
back the fascia colli is attached above to the mastoid process and 
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superior nuchal line of the occipital bone. Below the fascia is 
attached to the manubrixim stemi, to the clavicle and the 



Fig. 8i, — Transverse section through the lower part of the 
neck, to show the arrangements of the deep cervical fascia 
(diagrammatic) — from Treves. 


A. PUtysma. 

B. Sterno-cleido-mastoideus. 

C. Prevertebral muscles. 

D. Scalenus anterior. 

E. Trapezius. 


F. Deep muscles on back of neck. 

G. Depressor muscles of larynx and 

hyoid bone. 

H. Trachea. 

I. Carotid artery and its sheath. 

J, External jugular vein. 


acromion. Between the two scapulre it is prolonged downwards 
to be continuous with the thoracic portion of the lumbodorsal 
fascia. 

The processes git^en off from the fascia colli lining the deep 
surface of the sterno-cleido-mastoideus are : — (i) the prevertebral 
fascia from which another thin lamina called the buccopharyn- 
geal fascia is given off, (2) the pretracheal fascia, (3) the carotid 
sheath, and (4) the fascia of the omohyoideus. Besides these 
processes some thickened bands will be noticed in collection 
with them. All these processes and thickened ban<fey,^Wll be 
studied later on. .r : . 

Dissection. The dissector should now clean the s^mo- 
cleido-mastoideus by removing from its surface .the thin 
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layer of the fascia colli and should define its origin and 
insertion. 

The Stemo-oleido-mastoideos is broad and thin at either 
end but narrow and thick at its middle part. It arises by two 
heads, one from the sternum and the other from the clavicle. 
The sternal head arises from the upper part of the anterior 
surface of the manubrium stcrni by a thick rounded tendon. 
The clavicular head arises from the superior border and anterior 
surface of the medial third of the clavicle by fleshy and aponeu- 
rotic fibres. The two heads remain separated from each other 
by an oblique cleft below, but at about half way up the neck 
they unite into a thick muscle which ascends to be inserted 
by a tendon into the outer surface of the mastoid process and 
by an aponeurosis into the lateral half of the superior nuchal 
line of the occipital bone. It is supplied by the accessory 
nerve which pierces it and by the anterior divisions of the 
second and third cervical nerves. Actions . — If both the 
muscles act together they bend the cervical part of the 
vertebraJ column ; when one muscle acts, it turns the head 
towards the shoulder on the same side. 

Dissection. The dissection of the posterior triangle of the 
neck should now engage the attention of the student. The 
head is to be turned to the opposite side and fixed by hooks 
and the shoulder is to be depressed. As this position interferes 
with the dissection of the axilla, the dissector of the head and 
neck should stop work when the dissector of the axilla works' 
and vice versa. The layer of fascia colli which stretches between 
the anterior margin of the trapezius and the posterior margin 
of the sterno-cleido-mastoideus is to be removed — and this task 
should be done cautiously to avoid injury to the underlying 
vessels and nerves. Look for the inferior belly of the omohyoi- 
deus which crosses the triangle obliquely about an inch above 
the clavicle. Next note that a process from the fascia colli 
lying behind the sterno-cleido-mastoideus descends to enclose 
the tendon of the omohyoideus and becomes attached to the 
posterior border of the clavicle. The nerve twig (from the ansa 
hypoglossi) lying under cover of the sterno-cleido-mastoideus 
and entering the inferior belly of the omohyoideus is to be 
secured. Note also the presence of a number of lymph glands ; 
these are placed along the posterior margin of the sterno-cleido- 
mastoideus over the cervical nerves and their branches. Above 
jthe omohyoideus are seen the accessory nerve and the branches 
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of the cervical plexus ; the former will be recognised by its pierc- 
ing the sterno-cleido-mastoideus ; the superficial branches of 
the latter (described on p. 250) should now be traced to their 
origin. The cervical nerves which supply the trapezius and 
levator scapulae should also be secured. Another process of 
the fascia colli originating from the layer which lies behind the 
sterno-cleido-mastoideus will be seen passing downwards covering 
the subclavian vessels and the brachial plexus of nerves. 
This is continuous with the prevertebral fascia in the anterior 
triangle of the neck. This layer is to be removed. Below the 
omohyoideus seek the brachial plexus and the subclavian artery. 
The former should be dissected out together with its branches 
given off above the clavicle. The slender nerve supplying the 
subclavius muscle which descends vertically from the trunk 
formed by the fifth and sixth cervical nerves is to be secured; 
And lastly, the transverse cervical artery will be found as it 
emerges from under cover of the omohyoideus and passes 
upwards and backwards ; and the transverse scapular artery, 
behind the clavicle. 

The Posterior Triangle (Fig. 80) is bounded in front by the 
posterior margin of the sterno-cleido-mastoideus ; behind by the 
anterior margin of the trapezius ; its base is formed by the 
middle third of the clavicle ; and its apex corresponds to the 
meeting of the sterno-cleido-mastoideus and the trapezius or the 
superior nuchal line of the occipital bone when these two muscles 
do not meet. It is subdivided by the inferior belly of the 
omohyoideus into two unequal triangles — an upper, larger 
triangle, called the occipital triangle ; and a lower, smaller 
triangle, called the subclavian triangle. 

The Occipital Triangle is bounded in front by the posterior 
margin of the sterno-cleido-mastoideus ; behind by the anterior 
margin of the trapezius ; and below by the inferior belly of the 
omohyoideus. Its floor is formed from above downwards by; 
the splenius capitis, the levator scapulse, the scaleni medius and 
posterior, and sometimes a small part of the semispinalis capitis 
which is seen above. 

The contents of the triangle are ; — 

' I. The occipital artery (when the- 
sterno-cleido-mastoideus and the trape-^ 

I. Vessels ■ zius do not meet at the occiput): 

2. Transverse cervical art»y and' 
, vein. - 
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( I. The accessory nerve. 

2. The upper part of the brachial 
plexus. 

3. The superficial branches of the 
cervical plexus. 

II Nerves ■' 4 - Branches from the third and 

fourth cervical nerves which supply the 
trapyezius. 

5. Branches from the third and 
fourth cervical nerves which supply the 
, lev’ator scapula and scalenus medius. 

III. Inferior deep cervical lymph glands lying along the 
posterior margin of the sterno-cleido-mastoideus. 

The Sabclavian Triangle is bounded in front by the posterior 
margin of the sterno-cleido-mastcideus which constitutes its 
base ; below by the middle third of the clavicle ; and above by 
the inferior belly of the omohyoideus. It varies much in size ; 
thus the size of the space is much reduced (i) in muscular 
subjects owing to the attachments of the sterno-cleido- 
mastoideus and the trapezius to the clavicle approaching each 
other ; (2) if the inferior belly of the omohyoideus runs close to 
the clavicle. The floor is formed by a portion of the first rib 
and the first digitation of the serratus anterior. 

The contents of the subclavian triangle are : — 

(i) The third part of the subclavian artery and the subcla- 
vian vein. 

(z) Transverse scapular artery and vein. 

(3) Transverse cervical artery and vein. 

(4) Terminal part of the external jugular vein. 

(5) The trunks of the brachial plexus with their branches 
given off above the clavicle. 

(6) Inferior deep cervical lymph glands, lying along the 
posterior margin of the sterno-cleido-mastoideus. 

^bolavian Artery. — Tire third portion of the subclavian 
artery is seen in the subclavian triangle. This portion extends 
from the lateral margin of the scalenus anterior to the 
outer border of the first rib where it becomes the axillary artery. 
No branch is usually given off from this portion of the artery. 
It should be noted that this portion is most superficial and 
consequently the artery is ligatured here when the surgeon has a 
choice. The relations of this part of the vessel are therefore a 
niatter of great importance and may be tabulated as follows : — 
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(I) Relations to fascia, muscles and bones ; — 

The superficial fascia, the platysma, the deep cervical fascia, 
the clavicle and the subclavius muscle lie in front of it. It lies 
against the first rib and the scalenus medius muscle. 

(II) Relations to arteries, veins and nerves : — 

Transverse cervical I cross from medial to lateral 
Transverse scapular / side. 

Transverse cervical ) cross from lateral to medial 
Transverse scapular j side. 

External jugular . . crosses from above down- 
wards. 

Subclavian . . lies below and in front. 

Trunks of brachial upper two trunks lie above ; 

plexus lower trunk behind. 

Nerve to subclavius crosses from above down- 
wards. 

Supraclavicular nerves cross from above downwards. 

The Transveise Cervical Artery is one of the branches of the 
thyreo-ccrvical trunk. It passes lateralwards over the scalenus 
anterior and phrenic nerve under cover of the sterno-cleido- 
mastoideus. It then proceeds behind the omohyoideus, crossing 
the brachial plexus of nerves, and runs laterally above that 
muscle. Reaching the trape/ius it passes beneath its anterior 
margin where it divides into ascending and descending branches 
(p. 222). Its companion vein opens into the external jugular 
veins. 

The Tranverse Scapular Artery (Suprascapular artery) 
arises from the thyreo-ccrvical trunk and occupies a lower level 
than the preceding artery. It passes lateralwards over the 
scalenus anterior and phrenic nerve under cover of the stemo- 
cleido-mastoideus. It then passes in front of the third portion 
of the subclavian artery and the cords of the brachial plexus 
and proceeds under cover of the clavicle and the inferior belly 
of the omohyoideus. Next it passes beneath the trapiezius 
towards the upper border of the scapula. It will be traced 
again during the dissection of the superior extremity. The 
companion vein opens into the external jugular vein. 

External Jugular Vein. — Its terminal part should now be 
examined. It opens into the subclavian vein and is l^ovided 
with a pair of valves at its entrance. Near its termination it 
receives the anterior jugular vein medially and the transverse 
cervical and transverse scapular veins laterally. 
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IKsseotiCHi. The upper part of the brachial plexus lies in 
the neck and its lower part in the axilla. This plexus should 
therefore be studied in conjunction with the dissector of 
the superior extremity. If the dissection of the axilla has 
been completed, the middle third of the clavicle is to be 
removed with a saw detaching the subclavius muscle from its 
under surface. Divide this muscle at its attachment laterally, 
to the portion of the clavicle still intact, and reflect it medially 
together with its nerve' Display the whole extent of the 
brachial plexus and trace the branches proceeding from it. 

The Brachial Plazas is formed by the anterior hlivisions of 
the fifth, sixth, seventh and eighth cervical nerves and the greater 
part of the anterior division of the first thoracic nerve. Usually 
a branch from the fourth cervical nerve joins the fifth cervical 
and not infrequently a branch from the second tlioracic com- 
municates with the first thoracic nerve. These nerves consti- 
tute the mots of the plexus and lie between the scaleni anterior 
and medius. Three trunks are then foiTned by the union of these 
roots ; thus the fifth and sixth cervical nerves unite to form a 
a trunk called llie upper trunk ; the seventh cervical remains 
alone forming the middle trunk ; while the eighth cervical and 
the branch from the first thoracic unite to form tire lower trunk. 
The upper and middle trunks lie above the subclavian artery 
whilst the lower trunk lies behind it. Each of the three trunks 
formed in this way divides behind the clavicle into an anterior 
and a posterior division. These divisions lie on the lateral side 
of the first part of the axillary artery. The anterior divisions 
of the upper and middle trunks unite to form the lateral 
cord. The anterior division of the lower trunk remains alone 
forming the medial cord whilst the posterior divisions of all 
the three trunks unite to form the posterior cord. The lateral, 
medial and ixrsterior cords occupy the corresponding sides of 
the second part of the axillary artery. The following table 
shows at a glance the fonnation of the brachial plexus : — 


8 

td 


’ 5 th and 6th C.Ns.=tJpper trunk==Ant. 

and l^ost. 

dvn. 

- 8 “ 

7 th C.N.=Middle trunk=Ant. 

I? and I’ost. 

dvn. 

dvn 

8th C.N, and ist Th.N,=Lt>wer 

O “ 

tr«nk=Ant. 

• 5 2, and Post. 

dvn. 

“ dvn. 


BdAtionS Ol tite Ptezoa. — The plexus lies (i) in the lower part 
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of the posterior triangle of the neck ; (2) behind the middle third 
of the clavicle ; and (3) in the axilla. In the neck, the plexus is 
covered by the fascia colli and is crossed by the supraclavicular 



Fig. 83. —Diagram of the brachial plexus of nerves. 
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nerves, the external jugular vein, the transverse cervical vessels 
and the inferior belly of the-omohyoideus. The scalenus medius 
lies behind it. 

The Branches of the Brachial Plexus can be divided into 
two sets, viz., those which arise above the clavicle and those 
below that bone. The branches given off above the clavicle are 
called the supraclavicular branches and belong to the dissector 
of the head and neck. The branches given off below the clavicle, 
called the infraclavietdar branches, belong to the dissector of 
the superior extremity and will be described with that part. 
The supraclavicular branches are : — (i) The communicating branch 
to the phrenic nerve. It is derived from the fifth cervical nerve 
and joins the phrenic nerve on the scalenus anterior muscle. 
(2) The muscular branches to the scaleni and longus colli are 
derived from the lower four cervical nerves soon after their exit 
from the intervertebral foramina. (3) The dorsal scapular nerve 
(nerve to Rhomboidei) arises from the fifth cervical nerve, pierces 
the scalenus medius and passes beneath the levator scapulie accom- 
panied by the descending branch of the transverse cervical artery 
and supplies the rhomboidei. This nerve occasionally supplies 
a twig to the levator scapuhe. (4) The nerve to the subclavius 
is a slender twig which arises from the upper trunk of the plexus 
formed by the union of the fifth and sixth cervical nerves and 
descends in front of tiie third part of the subclavian artery to 
supply the subclavius. (5) The suprascapular nerve arises from 
the upper trunk of the brachial plexus, passes downwards and 
lateralwards beneath the omohyoideus and the trapezius and 
enters the supraspinous fossa by passing through the supra- 
scapular notch. (6) The long thoracic nerve (Posterior thoracic 
or external respiratory nerve of Bell) arises by three roots from 
the fifth, sixth and seventh cervical nerves. The roots from 
the fifth and sixth cervical nerves pierce the scalenus medius 
and that from the seventh cervical nerve passes in front of t)ie 
muscle. The nerve runs downwards behind the brachial plexus 
and the axillary vessels and lies against the outer surface of the 
serratus anterior supplying twigs to each of its digitations. 

The inferior deep cervical lymph glands are seen in the sub- 
clavian triangle clo.sely related to the subclavian vein and the 
trunks of the brachial plexus. They receive afferents from 
the superior deep cervical lymph glands and usually some from 
the subclavicular group of lymph glands. Their efferents form 
a lymph trunk, the jugular trunk, which opens into- the junction 
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of the internal jugular vein and the subclavian vein on the right 
side and into the thoracic duct on the left side. 

The Accessory Nerve (Spinal accessory nerve) appears at the 
upper part of the occipital triangle by piercing the sterno-cleido- 
mastoideus to which it supplies some filaments. It then crosses 
the triangle obliquely downwards, latcralwards and backwards 
and enters the deep surface of the trapezius. 

Branches from the third and fourth cervical nerves to the trape- 
zius. — These two branches also cross the posterior triangle below 
the accessory nerve obliquely downwards, lateralwards and 
backwards and enter the deep surface of the trapezius. They 
communicate with the accessory nerve. Branches from the third 
and fourth cervical nerves to the levator scapulce.- — These are minute 
twigs entering the levator scapula near its origin. 

In the occipital triangle, some lymph glands are found at the 
posterior margin of the sterno-cleido-mastoideus. Their efferents 
pass to the inferior deep cervical lymph glands. 

The di.ssector of the superior extremity removes the limb 
from the trunk at this stage and for this he divides the blood 
vessels and nerves at the outer border of tlie first rib. 

THE FACl- 

The dissector of the head and neck should now proceed to 
dissect the face as satisfactory dissection can be done only before 
it is dried up. The dis.section of the anterior triangle will be taken 
up later on. 

Before commencing the dissection of the face the student 
should examine the various parts of the external car and the 
appendages of the eye. 

External Ear.— The ear (organ of hearing) is divisible into 
three portions ; the external ear, the middle ear and the internal 
ear. The external ear consists of (i) a fibrocartilaginous expanded 
portion covered with skin, called the pinna or auricula and 
( 2 ) the external acoustic meatus. 

Aorionla or Pinna.— Different names have been given to the 
various parts of the pinna. The folded margin of the pinna is 
called the helix. In front of the helix and separated from 
it by a curved depression, called the scapha (f<^S3. of the 
helix), is another curved prominence called the antihelix. 
The antihelix bifurcates at its upper extremity, presenting a 
triangular depression between the two diverging limlis called 
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thfc fossa triangularis (fossa of the antihelix}. The broad deep 
Cavity bounded posteriorly by the antihelix is called the concha. 
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Fig. 83. — The auricula (Sobotta). 

The concha is partially subdivided by the crus or anterior end 
of the helix into an upper part called the cymba conches and a 
lower part called the cavum conches. The conical projection 
in front of the concha and projecting backwards over the external 
acoustic meatus is called the tragus. Behind the tragus and 
separated from it by a notch (intertragic notch) is another nodule 
called the antitragus. The lowest soft dependent part of the 
ear is called the lobule. 

The external acoustic meatus is a canal which extends from 
the bottom of the concha to the tympanic membrane and is 
about one inch and a quarter (3 cm.) in length. It consists of 
a medial bony portion and a lateral cartilaginous portion. The 
latter is a tubular prolongation from the pinna itself fixed to 
the lateral niargin of the bony external acoustic meatus. 

OiaiMtion. Remove the skin carefully from the auricula. 
The cartilage, the ligaments, and the intrinsic muscles of the 
.auricula are now exposed. 

The cartilage of the auricula extends over the whole auricula 
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as one piece but is absent from the lobule. The helix at the 
posterior margin of the auricula is prolonged downwards as a 
tail-like process called the cauda helicis. Between this and 
the antihelix is a fissure called the fissura antitragohelicina. 
A small eminence, called the spina helicis, is seen where the 
helix bends upwards irf front. Between the tragus and the 
helix is a gap in the cartilage' which is filled up by dense fibrous 
tissue. The auricular cartilage is prolonged 'from the bottom 
of the concha as a tubular process which is fixed to the margin 
of the porus acusticus externus of the temporal bone. This 
forms the cartilaginous portion of the external acoustic meatus. 
The cartilaginous tube is incomplete being deficient above and 
posteriorly, the gap being filled up by dense fibrous tissue. 

Ligaments of the auricula . — Thereare three extrinsic ligaments. 
The anterior passes from the spina helicis to the root of the 
zygomatic process f)f the temporal bone. The superior extends 
from the concha to the temporal fascia. The posterior extends 
from the concha to the outer surface of the mastoid process. 
There are also several intrinsic ligaments connecting the 
various parts of the, auricular cartilage. 

The intrinsic muscles of the ear are : — (i) Tlu- helicis major 
which arises from the spina lielicis and is inserted into the ante- 
rior margin of the helix. (2) The helicis minor covers the lateral 
surface of the crus helicis. ( 5) The tragicus consists of vertical 
fibres on the lateral surface of the tragus, (4) The antitragicus 
arises from the lateral surface of the antitragus and is inserted 
into the antihelix and cauda helicis. (5) The transversus auri- 
culm lies on the cranial surface of the auricula and extends from 
the prominence of the concha to the prominence of the helix. 
(6) The ohliquus auricula;, also on the cranial surface, extends 
from the prominence of the concha to the eminentia triangularis, 
opp<jsite the fossa triangularis. These muscles are supplied by 
the facial nerve. 

4ooe880ry organs of the Eye.--Thc.se consist of the eyebrows, 
the eyelids, the conjunctiva, the lacrimal apparatus and the 
ocular muscles. 

The eyebrows arc two curved ennnences of the skin placed 
over the upper margin of the orbit and covered with short stiff 
hairs. The eyelids are two crescentic folds which cover and 
protect each eyeball. The upper lid is larger and more movable 
than the lower one. When the eye is open an elliptical interval 
between the eyelids is seen called the palpebral fissure. When 
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the eyelids are closed the fissure is reduced to a transverse slit, 
llie two eyelids meet at the extremities of the i>alp»ebral fissure 
and form the medial and lateral palpebral commissures or ccmthi. 
At the medial canthu-s the two eyelids are separated from each 
other hy a triangular interval called the lacus lacrinmlis. To 
the free margin of each eyelid lateral to the lacus lacrimalis are 
attached the eyelashes. Behind the attachment of the eye- 
lashes are seen the minute openings of the ciliary glands. The 
margins of the eyelids where they bound the lacus lacrimalis are 
devoid of eyelasht^s and ciliary glands and present at their lateral 
ends an elevation, called the papilla lacrimalis, at the supimit 
of which a minute opening is seen, called the punctum lacrimale, 
or the opening of the lacrimal duct (Fig. 88). 

The conjunctiva is the mucous membrane lining tire inner 
surface of the eyelids and the front of the eyeball ; the part which 
lines the eyelids is called the palpebral conjunctiva, while that 
lining the eyeball, the ocular conjunctiva. The line along which 
the conjunctiva lining the eyelids is reflected on to the eyeball 
is called the fornix conjunctives ; that from the upper eyelid on to 
the eyeball is called the superior fornix and that from the lower 
eyelid, the inferior fornix. At the centre of the lacus lacrimalis 
there is a small reddish conical elevation, called the caruncnla 
lacrimalis u'ith a few tiny hairs attached to it. On the lateral 
side of the caruncula lacrimalis is seen a vcrticalTold of the 
conjunctiva called tlie plica semilunaris. It is tlie representa- 
tive of the memhrana luctitans or the third eyelid found in birds 
and many other animals. 

The different strata of the eyelids, the lacrimal apparatus, 
and thn, ocular muscles will be examined later. 

lUSBMtkm. Put a little cotton wool beneatli the eyelids so 
as to make them tens*' and then stitch their free margins 
together, Similarly insert a plug of tow into the mouth to make 
the cheeks and lips tense and then stitch the margins of the lips 
together. Make a vertical incision just in front of the ear. fhis 
incision extends alxjvc, to the horizontal skin incision for the 
dissection of the scalp and below it meets the line drawn from 
the angle of the mandible to the tip of the mastoid process. Re- 
flect the skin towards tlie middle line. In doing this great care 
is to be taken, for the subcutaneous tissue between the skin 
and tlie pale facial muscles is very scanty in many places and is 
altogether absent over the eyelids. Take care of the platysma 
as it passes upwards from the neck to blend with the facial muscles 



FACE 


at the angle of the mouth. Clean the fascia over the, parotid 
gland and the masseter muscle. Look for the anterior branch 
(facial branch) of Ae great auricular nerve which supplies the 
skin over the parotid gland. 

The anterior branch ,0/ the great auricular nerve supplies the 
skin over the, parotid gland and sends twigs through the gland 
to communicate with the facial nerve. 

The parotideo-masseteric fascia is the deep fascia of the face. 
It covers the parotid gland behind and the masseter muscle in 
front. It is continuous below with the deep fascia of the neck 
and above it is attached to the zygomatic arch. 

Dissection. The muscles of the face are now to be dissected 
without injuring the cutaneous nerves and blood vessels. Begin 
with the muscles of the eyelids. Clean the fibres of the orbicularis 
oculi which form elliptical loops over the eyelids and around the 
margin of the orbit. Expose the corrugator at the medial end 
of the superciliary arch under cover of the medial part of 
frontalis. In cleaning the muscles of the mouth begin with the 
orbicularis oris surrounding the aperture of the mouth and 
define the muscles of the upper and lower lips converging towards 
it. Lastly define the thin muscles of the no.se. 

The Muscles of the Face may be divided into three groups : — 

(1) Those of the eyelids ; (11) those of the mouth ; and (III) those 
of the nose. 

I. The Muscles o! the Eyelids arc — 

(i) The Orbicularis Oculi is the sphincter muscle of the 
eyelids. It consists of three portions, orbital, palpebral and 
lacrimal. The orbital portion is placed around the margin of the 
orbit ; its fibres extending lateralwards over the temple, upwards 
over the forehead and downwards over the cheek. It consists of 
elliptical loops which arise (i) from the medial palpebral ligament, 

(2) from the frontal process of the maxilla, and (3) from the nasal 
part of the frontal bone. The loops completely encircle the 
eyelids around the lateral canthus. The palpebral portion is 
placed upon and limited to the eyelids. It arises from the medial 
palpebral ligament and extends lateralwards upon both the 
eyelids in the form of concentric curves to be inserted into the 
lateral palpebral raphe. Close to the free m rgins of the eyelids 
the loops are thickened to form what is called the ciliary bundle. 
The lacrimal portion (tensor tarsi) will be studied during the 
dissection of the orbit. The muscle is supplied by the facial 
nerve. 
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(2) The levator palpehree svperioris will be. studied during 
the dissection of the orbit. 

(3) The Corrogator (corrugator supercilii) is a small muscle 
which remains covered by the medial part of the orbicularis 
oculi and the frontalis. It arises from the medial end of the 
superciliary arch and passes upwards and lateralwards through 
the fibres of the orbicularis oculi and frontalis to be inserted 
into the .skin of the forehead opposite the middle of the eyebrow. 
It is supplied by the facial nerve. It draws the eyebrow medial- 
wards and downwards and tlius causes vertical wrinkles of the 
forehead. 

II. The Muscles Of the Mouth are : — 

(i) The Quadratus Labii Superioris has a broad origin divi- 
sible into three heads. The medial or angular head (Levator 
labii superioris alaique nasi) arises from the upper portion of the 
frontal process of the maxilla, passes downwards and divides 
into a nasal and a labial slip. The nasal slip is inserted into the 
alar cartilage and skin of the nose. The labial slip is blended 
with the orbicularis oris. The intermediate or infraorbital head 
(levator labii superioris) arises from the lower margin of the orbit 
just above the infraorbital foramen and is inserted into the 
oribicularis oris and the skin cf the upper lip. The lateral or 
ivgomatic head ('/.ygomaticus minor) arises from the malar surface 



Fig. 84. — The muscles of 
the face. 
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of the zygomatic hone belund the zygomatico-inaxillary svrture 
and passes downwards and medialwards to be inserted into the 
orbicularis oris and the skin of the upper, lip. It is supplied 
by the buccal branches of the facial nerve. By the action of this 
muscle the upper Up is raised and also everted. 

(2) The Caninus (Levator anguli oris) arises from the canine 
fossa below the infraorbital foramen and lies under cover of the 
infraorbital head of the quadratus labii superioris which should 
be detached from its origin and reflected downwards to expose 
the muscles. It passes downwards and lateralwards to become 
inserted into the angle of the mouth where its fibres blend with 
those of the orbicularis oris. It is supplied by the buccal branches 
of the facial nerve. It elevates the angle of the mouth. 

(3) The Zygomaticus (Zygomaticus major) arises from the zygo- 
matic bone in front of the zygomatico-tcmporal suture. It passes 
downwards and medialwards to txxome inserted into the angle 
of the mouth where its fibres blend with those of the caninus, 
orbicularis and triangularis. It is supplied by the buccal branches 
of the facial nerve. By its action the angle of the mouth is 
drawn upwards and lateralwards. 

(^) The Risorias arisses from the parol ideo-masseteric fascia 
and is inserted into the skin at the angle of the mouth mingling 
with the fibres of the orbicularis oris. It is supplied by the 
buccal branches of the facial nerve. It retracts the corner of the 
mouth. 

(5) The Triangalaris (Depressor anguh oris) arises by its 
broad base from the oblique line of the mandible below and 
lateral to the origin of the quadratus labii inferioris. It is inserted 
by its apex into th<> angle of the mouth, where its fibres blend 
with those of the orbicularis oris and the risorius. It is suppUed 
by the mandibular branch of the facial nerve. It draws the 
angle of the mouth downwards. 

Dissection. Divide the triangularis at its origin and reflect 
it upwards. The quadratus labii inferioris is now exposed. 

(6) The Quadratus Labii Inferiwis (Depressor labii infe- 
rioris) arises from the oblique line of the mandible between the 
symphysis menti and the mental foramen above the origin of the 
triangularis. The fibres pa.ss upwards and medialwards, blend 
with those of the orbicularis oris and are in.serted into the skin 
of the lower lip. It is supplied by the mandibular branch of the 
facial nerve, By its action the lower lip is drawn downwards 
and everted. 
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Dissection. Divide the quadratus labii inferioris at its orii^in 
and reflect it upwards. 

(7) The Orbicnlaris Oris surrounds the oral aperture and 
serves as its sphincter muscle. Its fibres are derived partly 
from the continuation into the lips of the fibres of the buccinator, 
the caninus and the triangularis. The fibres from the caninus 
pass along the angle of the mouth to the lower lip and those of 
the triangularis into the upper lip. The fibres of the buccinator 
pass into both the lips. Some fibres are also derived from the 
other facial muscles passing into the lips. Besides these fibres 
there are additional bands in the upper and lower lips. Thus 
on each side of the middle line m the upper lip there are two 
bands, (r) the medial band or the musetdus nasolahialis attached 
above to the back part of the nasal septum, (2) the lateral band 
or the musculus incisivus labii superioris attached to the alveolar 
border of the maxilla corresponding to the lateral incisor 
tooth. On each side of the middle line in the lower lip there is a 
band, called the musculus incisivuslabii inferioris, which is attached 
below to the alveolar border of the mandible corresponding 
to the L teral incisor tooth. The muscle is supplied by the 
buccal and mandibular branches of the facia! nerve. It brings 
the lips together, so as to close the oral aperture and it causes the 
free edges of the lips to protrude. It compresses the lips against 
the teeth and turns their margins inwards. 

Dissection. Divide the zygomaticus and risorius at theii 
origin and reflect them towards the mouth. Note that the 
buccinator is covered by a layer of fascia, the buccopharyngeal 
fascia ; on its superficial surface but posteriorly there is a pad of 
fat, suctorial pad, so called because it helps in the act of sucking. 
One or two lymph glands, called the buccal lymph glands, 
may be seen on the superficial surface of the muscle. Four or five 
glands, called the molar salivary glands, are found in the suctorial 
pad around the distal end of the parotid duct. The minute 
ducts of these glands pass through the buccinator and open 
into the buccal cavity. Remove the suctorial pad and bucco- 
pharyngeal fascia and ck'an the surface of the buccinator without 
injuring the parotid duct or the nerve filaments derived from the. 
buccinator nerve and the buccal branches cf the facial nerve. 

(8) The Boccinator arises from the outer surfaces of the 
alveolar processes of the maxilla and the mandible as far forwards 
as the first molar tooth. Behind, it arises from the pterygo- 
mandibular raphe which extends from the hamulus of the medial 
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pterygoid lamina to the back part of the mylohyoid line. This 
raphe separates it from the superior constrictor of the pharynx. 
At the angle of the mouth the upper fibres pass into the upper 
lip and the lower fibres into the lower lip but the intermediate 
fibres decussate so that the upper fibres pass into the lower lip 
and the lower fibres into the upper lip. The parotid duct pierces 
the muscle opposite the second molar tooth of the maxilla. The 
deep surface of the muscle lies in relation with the mucous mem- 
brane of the mouth and with some small huccal salivary lymph 
glands. It is supplied by the buccal branches of the facial nerve. 
The muscle is used during mastication when the food is subjected 
to the action of the teeth. It is also u.sed for the expulsion of 
air from the mouth as in whistling and blowing. 

(q) The Mentalis (Levator labii inferioris or levator menti) 
arises from the incisive fossa of the mandible and passes down- 
wards to be inserted into the skin of the chin. It is supplied 
by the mandibular branch of the facial nerve It raises the 
lower lip. 

III. The Muscles of the Nose are ; — 

(1) The Procerus (Pyramidalis nasi) arises by its broad base 
from the fascia covering the lower part of the nasal bones and 
the adjoining part of the lateral nasal cartilage. It is inserted 
by its narrow end into the .skin over the glabella ; some of its 
fibres intermingling with those of the frontalis. It is supplied 
by the buccal branches of the facial nerve. It draws down the 
skin of the centre of the forehead and produces transverse 
wrinkles over the bridge of the nose. 

(2) The Nasalis (Comprcs.sor naris) consists of two parts, 
transverse and alar. The transverse part arises from the maxilla 
above and lateral to the incisive fossa and passes upwards and 
medialwards across the cartilaginous part of the lateral wall 
of the nose to end in an aponeurosis. This aponeurosis is con- 
tinuous with that of the opposite side ov^er the bridge of the nose 
and from it the procerus takes its origin. ’ The alar part arises 
from the greater alar cartilage of the nose and is inserted into 
the skin at the tip of the nose. The nasalis is supplied by the 
buccal branches of the facial nerve. It depresses the tip of 
the nose. 

(3) The Depressor Septi arises from the incisive fossa of 
the maxilla and passes upwards and forwards to be inserted 
into the lower and back part of the septum and ala of the nose. 
It is supplied by the buccal branches of the facial nerve. It 
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depresses the nasal septum and constricts the anterior nasal 
aperture. 

(4) The Dilatator Naris Posterior arises from the lateral 
margin of the nasal notch of the maxilla and is inserted into 
the skin at the margin of the nostril. 

(5) The Dilatator Naris Anterior is a thin fasciculus situated 
in front of the preceding muscle. It arises from the greater 
alar cartilage and is inserted into the skin at the margin of the 
nostril. The dilatatores naris are supplied by the buccal branches 
of the facial nerve. They enlarge the nasal aperture. 

The dissector should now study the parotid gland and its 
duct after removal of the deep fascia covering its surface. 

The Parotid Gland (Figs. 85, 86) is the largest of the salivary 
glands. It is placed on the side of the face below and in front 
of the external ear. It is limited above by the >',ygomatic arch ; 
below by a line drawn from the angle of the mandible to the tip 
of the mastoid process ; behind by the anterior border of the 
mastoid process and the sterno-cleido-mastoid muscle ; in front 
it lies against the posterior border of the masseter and the 
ramus of the mandible and is continued for a variable distance 
over the surface of the masseter. Not unfrequently a small 
detached jxirtion of the gland, the accessory parotid gland (socia 
parolidis) is seen upon the masseter muscle below the zygomatic 
arch. Between the posterior border of the ramus of the 
mandible and the posterior border of the internal pterygoid 
muscle a part of the gland passes fonvards and is called the 
pterygoid lohe 

Relations. — The superficial surface of the gland is covered 
by the skin, the superficial fascia and the deep fascia (parotideo- 
masseteric fascia) with some parotid lymph glands. Its deep 
surface is in relation with the styloid process together with the 
muscles attached to it ; the glossopharyngeal and vagus nerves 
and the great vessels at the upper part of the neck, viz., the 
internal and external carotid arteries and the internal jugular 
vein, lie in contact with it Its anterior surface lies on the posterior 
border of the ramus of the mandible and on the posterior borders 
of the ma.sseter and ptcrygoideus internus. Its posterior surface 
lies over the external acoustic meatus, the mastoid prccess and the 
anterior margin of the sterno-cleido-mastoideus. 

Structures traversing the gland. — (i) The external carotid 
artery passes through the substance of the gland and furnishes 
the posterior auricular branch which leaves the gland at its 






I’ ACS 


271 


posterior margin ; the artery then gives off its two terminal 
branches, the superficial temporal and internal maxillary arteries 
— the former passes upwards and furnishes the transverse facial 
branch which leaves the gland at its anterior margin ; the latter 
proceeds forwards to reach the neck of the mandible. (2) The 
venous trunk, called the posterior facial vein, is formed by the 
union of the superficial temporal and internal maxillary veins 
and these three veins are placed superficially to the arteries ; 
the trunk then divides into an anterior and a posterior division — 
the former emerges from the gland and then unites with ante- 
rior facial vein ; but the latter unites with the posterior auricular 
vein fn the substance of the gland, (i) The facial nerve, more 
superficially placed, crosses the vessels from behind forwards 
and gives off branches here which emerge from the borders of 
the gland. (4) The auriculo-temtxiral nerve, which accompanies 
the superficial temporal artery, emerges from the upper part of 
the gland. (5) Offsets of the great auricular nerve jiiorcc the 
gland at its lower part and join tlie facial nerve. 

The Parotid Duct (Stensen’s duct) begins by numerous 
branches from the gland and appears at the anterior border of 
the. gland. It runs forwards below the zygomatic arch and across 
the masset('r muscle and, reaching the anti'rior border of that 
muscle, dips inwards and perforates the buccinator muscle. Then 
It passes obliquely forwards between the buccinator and the 
mucous membrane of the mouth and opens into the mouth by 
a small orifice on a papilla opiiosite the second molar tooth of 
the upper jaw. While crossing the masseter muscle it receives 
the duct of the accessory j)art of tlie gland. The duct is about 
two inches (5 cm.) long and its lumen admits tlie passage of a 
small probe. 

Dissection. Remove the parotid gland piecemeal and at 
the same time trace cautiously the structures which traverse 
it. Trace the branches of the facial nerve backwards through 
the substance, of the gland until they join the parent nerve or 
its two main divisions. Its temporal branches will be seen to pass 
upw'ards and cross the zygomatic arch. Trace the zygomatic 
branches which pass forwards above the parotid duct towards 
the lateral angle of the orbit. Follow the filaments which pass 
towards the infraorbital foramen and form a plexus with the 
infraorbital nerve issuing out of the foramen. Follow the buccal 
branches of the nerve which pass forwards below the parotid 
duct to the surface of the buccinator muscle. Note that some 
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filaments ascend to join the infraorbital plexus under cover of 
the quadratus labii superioris. Trace the mandibular branch 
and note that it supplies the muscles of the lower lip and 
communicates with the mental branch of the inferior alveolar 
nerve which issues out of the mental foramen. Trace the branches 
of the infraorbital nerve to the lower eyelid, the nose and the 
upper lip. Trace the externa .1 carotid artery and its three 
branches viz., the posterior auricular, internal maxillary and 
the superficial temporal in the substance of the gland. Trace 
the superficial temporal artery with its branches as it passes 
upwards to the temjxirai region in front of the ear. Clean 
the external maxillary artery as it passes over the buccinator 
and caninus muscles to the medial angle of the orbit where it 
terminates in the angular artery. Trace its superior and 
inferior labial branches given off near the angle of the 
mouth ; the former passes along the upper lip and the latter 
along the lower lip. Look for the lateral nasal branch by the 
side of the ala (jf the nose. Dissect out all the veins 
traversing the gland and these liave been described. Lastly 
verify the deep relations of the gland and the deep layer of the 
fascia colli which passes beneath the gland. 

Vessels of the Face (Fig. 67). — These arc (t) the superficial 
temporal artery and its branches, (3) the external maxillary 
artery and its branches, (3) the superficial temporal vein, and (4) 
the anterior facial vein. 

The Superficial Temporal Artery is one of the terminal branche.s 
of the external carotid artery. It begins opposite the neck 
of the mandible in the substanr<‘ of the parotid gland and runs 
upwards between the external acoustic meatus and the condyle 
of the mandible. Crossing the fxisterior root of the zygomatic 
arcli it ascends upon the temporal fascia and divides into two 
terminal brandies, the frontal and parietal. Branches . — (i) 
The parotid, branches are minute twigs which supply the parotid 
gland. (2) The transverse facial artery arises in the substance of the 
parotid gknd and runs horizontally forwards across the mas- 
seter muscle above the parotid duct and below the zygomatic 
arch. It dii'ides into branches which supply the parotid gland 
and the massetcr and anastomose with the external maxillary, 
infraorbital, masseteric and buccinator arteries. (3) The anterior 
auricular branches supply the anterior part of the pinna and the 
lobule of the ear. (4) The middle temporal artery arises above 
the zygomatic arch and piercing the temporal fascia, supplies 
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the temporalis muscle and anastomoses with the deep temporal 
branches of the internal maxillary artery. (5) The zygomatico- 
orbital artery passes forwards above the zygomatic arch between 
the two layers of the temporal fascia to the lateral angle of the 
orbit, supplies tlie orbicularis oculi and anastomoses with the 
lacrimal and palpebral branches of the ophthahnic artery. (6,7) 
The frontal and parietal branches have been studied during the 
dissection of the scalp. 

The superficial temporal vein receives tributaries correspond- 
ing to tlie branches of the superficial temporal artery and unites 
with the internal maxillary vein to form the posterior facial 
vein. Tlie posterior facial vein descends through the substance 
of the parotid gland and divides into two branches, an anterior 
and a posterior. The posterior branch unites with the posterioi: 
auricular vein to form the external jugular vein. The anterior 
branch unites with the anterior facial vein to form the common 
facial vein. 

External Maxillary Artery (I'acial artery). — This artery 
springs from th(' external carotid in the neck and presents a 
cervical and a facial portion. The facial portion is now seen. 
It is extremely tortuous in its coiir.si!. It appears on the face 
by crossing the body of the mandible at the antero-inferior 
angle of the massoter muscle It then runs forwards and upwards 
to a point a little behind the angle of the mouth. Then it ascends 
to the medial palpebral commissure and terminates as the angular 
artery. It rests successively upon (he mandible, the buccinator 
and the canimis. It is covered by the platysma, the risorius, 
the zygomaticus and the quadratus labii superioris. Branches . — 

(1) Posterior set of branches. ~T\\os,o are small branches which 
pass backwards to supply the masseteric and buccal regions. 

(2) The inferior labial artery (inferior coronary) arises below the 
angle of the mouth, passes forwards beneath the triangularis and 
then along the margin of the lower lip and supplies the muscles 
and skin of the lower lip. It anastomoses along the middle line 
with its fellow of the opposite side and with the mental branch 
of the inferior alveolar artery. (3) The superior labial artery 
(superior coronary artery) arises just above the preceding and 
passes medialwards along the upper lip between the orbicularis 
oris and the mucous membrane. It anastomoses with the artery 
of the opposite side and gives off the septal artery which rami- 
fies on the septum of the nose and supplies it as far as the tip 
of the nose. (4) The lateral nasal artery arises from the external 
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maxillary artery when the parent trunk ascends along: the side 
of the nose. It supplies the ala and the dorsum of the nose 
and anastomoses with its fellow of the opposite side and with 
the dorsal nasal bianch of the ophthalmic artery. (5) The 
angular artery is the. terminal portion of the external maxillary 
artery. It ascends through the angular head of the quadratus 
labii superioris and terminates at the medial palpebral commis- 
sure by anastomosing with the dorsal nasal branch of the oph- 
thalmic artery. 

The Anterior Facial Vein (Facial vein) begins at the medial 
palpebral commissure as the angular vein, passes downwards 
and backwards to the body of the mandible with a less tortuous 
course than its companion artery, and lies behind the artery. 
It receives tributaries corresponding to the branches of the 
external maxillary artery and at its commencement receives 
the frontal and supraorbital veins. Over the buccinator muscle 
it receives the deep facial vein from the pterygoid venous plexus 
in the infratemjxiral region. Crossing the body of the mandible 
it pierces the deep fascia of the neck and appears in the sub- 
maxillary triangle. It unites with the anterior division of the 
posterior facial vein to form the common facial vein. This will 
be seen during the dissection of the anterior triangle of the neck. 

The Facial Nerve (Fig. 67) gives off the following terminal 
branches in the substance of the parotid gland ; — (i) The temporal 
branches emerge from the upper border of the parotid gland and 
cross the zygomatic arch to gain the tcmixiral region of thi- scalp. 
Their distribution has been noted (p. 200). (2) The zygomatic 

branches emerge from the anterior border of the parotid gland and 
pass forwards above the parotid duct and across the zygomatic 
bone to the lateral angle, of the orbit. They supply the orbi- 
cularis cjculi and communicate with the lacrimal nerve and the 
zygomatico-facial branch of the maxillary nerve. The lowest 
branch unites with lilameiits from the buccal branches and the 
infraorbital nerve to form the infraorbital plexus. (3) The buccal 
branches emerge from the anterior border of the parotid gland 
and pass forwards below the parotid duct towards the angle 
of the mouth. The upper branches ascend beneath the zygoma- 
ticus and the quadratus labii superioris and form a plexus {infra- 
orbital plexus) beneath the latter muscle with the infraorbital 
branch of the maxillary nerve and with the zygomatic branch of 
the facial nerve. These branches and filaments from the plexus 
supply the muscles of the nose and the muscles of the upper lip. 
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The lower branches supply the buccinator and the orbicularis 
oris and communicate with the buccinator branch of the mandi- 
bular nerve on the buccinator muscle. (4) The mandibular branch 
(inframaxillary branch) emerges from the anterior border of the 
parotid gland, passes forwards and downwards beneath the 
triangularis and supplies the muscles of the lower lip and chin. 
Beneath the triangularis it communicates with the mental 
branch of the inferior alveolar nerve. (5) The cervical branch 
emerges from the lower border of the parotid gland ; its 
distribution to the platysma has been seen during the superficial 
dissection of the anterior triangle of the neck. 

Sensory Nerves o! the Face (Fig. 67V — The anterior branch of 
the great auricular nerve, the supraorbital and the supratrochlear 
nerves have already been e.xamined. The external nasal branch 
(nasal nerve) is the terminal branch of the nasociliary nerve. It 
appears on the nose beneath the nasalis between the lower border 
of the nasal bone and the lateral nasal cartilage. It supplies the 
skin of the ala and the tip of the nose. The infratrochlear nerve 
is S('en above the medial palpebral ligament. It is a branch 
of the nasociliary nerve and supplies the skin of the eyelids and 
the root of the nose. The terminal branch of the lacrimal nerve 
appears at the latc'ral part of the upper eyelid and supplies the 
skin of that part. The infraorbital nerve is the tt'rminal part of 
the maxillary nerve. It emerges from the infraorbital foramen 
with the infraorbital vessels covered by the quadratus la'bii 
supenons. It immediately divides into inferior palpebral, external 
nasal, and superior labial brandies. The inferior palpebral 
branches ascend and supply the skin and eonjimctiva of the lower 
eyelid. The external nasal branches supply the skin of the side 
of the nose. The superior labial branches supply the skin and 
mucous membrane, of the upper lip and communicate with the 
zygomatic and buccal branches of the facial nerve forming the 
infraorbital plexus. The zygomatico-tcmporal nerve has been 
examined during the dissection of the temporal region of the 
scalp. The zvgumatico-facial nerve (malar branch of the temporo- 
malar nerve) emerges through a foramen in the zygomatic bone, 
pierces the orbicularis oculi, supplies the skin over the zygomatic 
bone and communicates with the zygomatic branches of the facial 
nerve. The buccinator nerve (long buccal nerve) appears be- 
neath the anterior border of the masseter muscle. On the surface 
of the buccinator it communicates with the buccal branches of 
the facial nerve and supplies the skin over the buccinator. Some 



m 


BEAD AND NEON 


filaments pierce the buccinator to supply the mucous membrane 
of the mouth. The mental nerve is derived from the inferior 
Alveolar branch of the mandibular nerve. It emerges with the 
mental vessels from the mental foramen of the mandible beneath 
the triangularis. It divides into three branches ; two of them 
communicate with the mandibular branch of the facial nerve 
and supply the skin and mucous membrane of the lower lip ; 
while the third goes to supply the skin of the chin. The auriculo- 
temporal nerve accompanies the superficial temporal artery lying 
just behind it. It gives off (i) the anterior auricular branches 
which are two small twigs and supply the skm of the tragus and 
front part of the helix ; (2) branches to the external acoustic meatus 
which are two minute twigs and pass backwards to supply the 
skin of the external acoustic meatus ; ( 5) the parotid branches 
which supply the parotid gland ; {4) the temporal branches which 
are the terminal branches and have been examined during the 
dissection of the scalp. 

Nose (Fig. 87). — The organ of smell is divisible into two 
jxjrtions, an external [xirtion, called tin- external nose and an 
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Fig. 87. — The cartilages of the nose (Sobotta). 
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internal portion, the nasal cavity, which is subdivided by a septum 
into the right and left nasal cavities. The external nose has the 
form of a pyramid ; its root is attached to the forehead ; its free 
extremity is called the apex ; its base presents two orifices called 
the nostrils or anterior nares, separated by a short partition, the 
columna ; its lateral surfaces meet anteriorly in a rounded edge, 
the dorsum nasi, the upper part of which is called the bridge. 
The external nose consists of a bony and a cartilaginous frame- 
work. The cartilaginous framework consists of fiv'e large pieces 
of cartilage — the two lateral, the two greater alar, and the carti- 
lage of the septum — and some small cartilaginous nodules. These 
are connected to each other as also to the bony framework by 
fibrous tissue. 

Scrape away the remains of the muscles and examine the carti- 
lages of the nose. The lateral cartilage is triangular in shape. I ts 
superior border is attached to the inferior border of tlie nasal bone 
and the frontal process of the ma.xillary bone by fibrous tissue. Its 
inferior border is connected with the greater alar cartilage by 
fibrous tissue. The upper part of its anterior border meets its 
fellow of the opposite side and the septal cartilage, but lower 
down a narrow interval is seen between the cartilages of 
the two sides. The greater alar cartilage is curved upon itself in 
such a way a= to form the external orifice of the nostiil medially, 
in front, and laterally. Each piece presents a lati-ral crus and 
a medial crus. The lateial crus is oval with its long axis directed 
antero-postcriorly. Above it is attached to the lateral 
cartilage by fibrous tissue. Behind it is attached to the frontal 
process of the maxilla by a fibrous membrane in which three 
or four small pieces of cartilages, called the lesser alar cartilages, 
are embedded. Its lower margin is free. The medial crus is 
narrow and lies in contact with the medial crus of the opposite 
side along the middle line connected by fibrous tissue. The 
cartilage of the septum will be studied during the dissection of 
the nasal cavity. 

Structure of the Eyelids. — The eyelids are comjxised of the 
following strata aranged successively from without inwards ; 
(i) skin, (2I subcutaneous tissue, {3) the palpebral portion of the 
orbicularis oculi, (4) the tarsus, the medial palpebral ligament, 
the lateral palpebral raphe and the orbital septum — all lying 
in the same plane ; the expanded aponeurosis of the levator 
palpebrse superioris is present in addition in the upper eyelid 
only; (5) tarsal glands ; and (6) the conjunctiva. The first three 
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strata have been already examined. To expose the fourth 
stratum, the palpebral portion of the orbicularis oculi is to be 
removed from the surface of the eyelids. 

The Tarsi are thin plates of dense connective tissue which 
give shape to the eyelids. They are two in number, a superior 
in the upper eyelid and an inferior in the lower eyelid. The 
superior tarsus is the larger and of a semilunar shape. Its convex 
superior border and the adjoining anterior surface give attach- 
ment to the aponeurotic e.vpiansion of the levator palpebnc supe- 
rioris. Its inferior border is straight and covered by the skin 
at the free margin of the lid. Tire inferior tarsus is a narrow 
strip of almost equal breadth throughout. To its inferior border 
is attached the orbital septum. Its superior border is free. The 
medial ends of the tarsi arc attached to the* medial wall of the 
orbit hy tho medial palpebral ligamenf (tendo oculi). This liga- 
ment is attached medially to the frontal proce-^s of the maxilla 
in front of the lacrimal groove ; laterally it splits into two slips 
which are attached to the medial ends of both tarsi. The 
lateral imds of the tarsi are attached to the hiteral walls 
of the orbit by the lateral palpebral raphe (external tarsal 
ligament). This ligamentous band is weaker than the medial 
palpebral ligament and is attached laterally to the fronto- 
sphenoidal process of the zygomatic bone ; mediallv it splits 
into two slips for atta'diment to the lateral ends of the two 
tarsi. 

The orbital sepiutn or palpebral fascia is a membranous sheet 
which fixes the tarsi to the margins of the orbit, where it is con- 
tinuous with the periosteum. In the upper eyelid it blends with 
the superficial lamella of the aponeurosis of the levator palpebriC 
superioris and is attaehed to the anterior surface of the uppt;r 
tarsus. In the lower eyelid it is attached to the inferior border 
of the lower tarsus. It is pierced by nerves and vessels which 
leave the orbit. 

The aponeurosis of the levator palpebrce superioris divides 
into three lamella. The superficial lamella blends with the orbital 
septum and is attached to the upper part of the anterior surface 
of the upper tarsus. The intermediate lamella is attached to the 
superior border of the upper tansus ; the deep lamella, to the 
upper fornix of the conjunctiva. 

The tarsal glands (Meibomian glands) are situated on the 
inner surface of the tarsi. If the eyelids are everted they arc 
seen running in vertical yellow strings in grooves on the inner 
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surface of the tarsi. The orifices of these glands are placed 
behind the eyelashes on the free margin of the lids. 

The palpebral conjunctiva has been already examined. 

Blood Vessels o! the Eyelids.— These are the medial and 
lateral palpebral arteries. The medial palpebral- arteries, two 
in number, are the branches of the ophthalmic artery. They 
pierce the orbital septum at the medial palpebral commissure 
and run lateralwards along the free margins of the eyelids ; one 
in the upper and the other in the lower. They pass between the 
tarsus and the orbicularis oculi and anastomose with the lateral 
palpebral arteries forming an arch. The lateral palpebral arteries, 
two in number, are the branches of the lacrimal artcry.Thcy 
pierce the orbital septum at the lateral palpebral commissure 
and pass medialwards along the free margins of the eyelids, 
one in the upper and the other in the lower. They anastomose 
with the medial palpebral arterii's forming an arterial arch, 
called the arcus tarseus. 

The Lacrimal Apparatus (Fig. 88) consists of (i) the lacrimal 
gland by which tears are formed and its excretory ducts by 
which the tears are conveyed to the surface of the eye ; and 
( 2 ) the lacrimal ducts, the lateral sac, and the nasolacrimal 
duct by which the tears an' conveyed to the cavity of the, 
no.se. 

Dissection. Divide the orbital septum attached to the 
lateral half of the superior border of the upper tarsus. The 
lacrimal gland is exposed. Raise the anterior border of the 
gland and display the line ducts emerging from it with fine strokes 
of the scalpel. 

The Lacrimal Gland lies in a fossa on the front and lateral 
part of the roof of the orbit. Its size is like that of an almond. 
Its upper surface is adapted to the concavity of the fossa and 
is attached to the periosteum lining it by short fibrous bands. 
Its under surface lies in contact with the convexity of the 
eyeball. It is partially subdivided into a superior and an 
inferior portion by the aponeurosis of the levator palpebrae 
superioris. The superior portion is called the superior lacrimal 
gland and lies above the aponeurosis, while the inferior portion, 
called the inferior lacrimal gland, lies below it. The two portions 
however are continuous around the lateial edge of the aponeu- 
rosis. From their anterior borders fine excretory ducts, six to 
twelve in number, emerge and open into the lateral part of the 
superior fornix of the conjunctiva. Minute glandular bodies, 
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called accessory lacrimal glands, are seen in the neighbourhood of 
the superior fornix. 

The Lacrimal Ducts or Canals begin as minute orifices, called 
puncta lacrimalia, on the free margins of the eyelids at the lateral 
extremity of the lacus lacrimalis. The superior duct, the shorter 
and narrower of the two, at first ascends and then proceeds medial- 
wards and .slightly downwards to open into the lacrimal sac. 
The inferior duct at first descends and then proceeds horizontally 
mcdialwards to ojx-n into the lacrimal sac. Bristles may be 
passed through the puncta lacrimalia to the lacrimal sac along 
these ducts. 

The Lacrimal Sac is the dilated upper portion of the naso- 
lacrimal duct. It is oval in shape and lies in the lacrimal groove 
behind the medial palpebral ligament. Its upper end is closed 
while below it is continued as a narrow duct called the naso- 
lacrimal duct. The lacrimal ducts open into its antero-lateral 
part. A fascia, called the lacrimal fascia, stretches from the 
anterior to the posteiior lacrimal crest forming the lateral wall 
of the lacrimal groove in which the sac is lodged. 

The naso-lacrimal duct (nasal duct) is the continuation down- 
wards of the lacrimal sac ; it ends in the anterior part of the 
inferior meatus of the nasal cavity. It lies in the bony canal 
formed by the lacrimal bone, the frontal jirocess of the maxilla, 
and the lacrimal process of the inferior nasal concha. It is about 
half an inch in length. It is directed from above downwards, 
lateralwards and backwards. This may be ascertained by 
passing a fine probe through it. The opening of the duct 
into the inferior meatus is dilated and surrounded by a 
fold of the mucous membrane called the plica lacrimalis, which 
acts as a valve. 

The lacrimal part of the orbicularis oculi (tensor tarsi) may 
now be studied. It arises from the lacrimal fascia, the posterioi 
lacrimal crest and the adjoining lateral surface of the lacrimal 
bone ; it passes forwards and lateralwards to be inserted into the 
medial ends of the superior and inferior tarsi. Most of the 
fibres however are continuous with the palpebral fibres of the 
orbicularis oculi over the tarsi. It dilates the lacrimal sac and 
draws the eyelids mcdialwards. 

THE ANTERIOR TRIANGLE OF THE NECK 

Dissection. The student should now proceed to dissect 
the anterior triangle of the neck. The head is made to hang 
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Pig 89.— Diagram showing the boundaries of the Triangles lu 
the Neck (modified from Gray). 
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down freely over the edge of the table so that the parts are put 
on stretch ; the mandible is to be fixed with hooks. The 
head should then be turned over to the opposite side. The 
superficial nerves are to be reflected backwards and the superficial 
layer of the fascia colli stretching across the anterior triangle 
is to be removed. 

The Anterior Triangle (Fig. 89) is bounded in front by the 
median line of the neck ; behind by the anterior margin of the 
sternocleidomastoideus. Its base lies above, being formed by the 
lower border of the body of the mandible and a line drawn from 
its angle to the mastoid process. Its apex lies below at the sternum. 
This triangle is subdivided into three smaller triangles by the 
superior belly of the omohyoideus and the two bellies of the 
digastric muscle. The three triangles are named from above down- 
wards the submaxillary, the carotid, and the muscular triangles. 

Directions. Some of the processes given off from the deep 
surface of the fascia colli should now be examined and then 
the student should proceed to expose fully the subdivisions 
and contents of the anterior triangle 

Pretracheal Fascia. — This layer arises from tire deep surface 
r.f the process of fascia colli which lines the posterior surface 
of the sterno-cleido-mastoideus. It passes medialwards in front 
of the carotid arteries and the internal jugular vein contributing 
to the formation of their sheath (carotid sheath). It proceeds 
further in front and passes behind the sterno-hyoid and sterno- 
thyreoid muscles and in front of the thyreoid gland and the 
trachea and becomes continuous with the corresponding fascia 
of the opposite side. Above it is attached to the body of the 
hyoid bone and below it is prolonged downwards into the thoracic 
cavity behind the sterno-thyreoid and sterno-hyoid muscles 
where it blends with the fibrous layer of the pericardium. 
Laterally it is blended with the prevcrtebral fascia. 

The Carotid Sheath is the fascial envelope which contains 
the carotid arteries, the internal jugular vein and the vagus 
nerve. It is formed in front by the pretracheal fascia, behind 
by the prevcrtebral fascia, medially by a fascial process connecting 
the pretracheal with the prevcrtebral fascia, and laterally by 
the fusion of the prevcrtebral and pretracheal fasciae. Some 
regard the carotid sheath as the condensed areolar tissue around 
the carotid arteries, the internal jugular vein and the vagus nerve — 
limited in front and behind by the pretracheal and prevcrtebral 
fasciae respectively. 
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DiawotiCHi. The student is now to expose fully the struc- 
ture contained in the carotid triangle which is limited above 
by the posterior belly of the digastricus, below by the superior 
belly of the omohyoideus and behind by the anterior border of 
the sterno-cleido-mastoideils. The carotid sheath is to be laid 
open longitudinally, taking care of the descending branch of the 
hypoglossal nerve which lies either in front of the sheath or em- 
bedded in its anterior wall. The contents of the sheath, viz,, the 
carotid arteries, the internal jugular vein, and the vagus nerve are 
to be separated from one another. The carotid arteries lie medially, 
the internal jugular vein laterally and the vagus nerve behind 
and between them. The sjTnpathetic nerve trunk is embedded 
in the posterior wall of the carotid sheath. The common carotid 
artery bifurcates into the external and internal carotid arteries 
at the level of the upper border of the thyreoid cartilage. The 
external carotid artery lies on a plane medial to and anterior 
to the internal carotid artery. Tlie branches given off within 
this triangle from the external carotid artery are to be cleaned ; 
the superior thyreoid artery ari.ses from its anterior aspi-ct ; 
abovt' it an- the origins of th<‘ lingual and external maxillary 
arteries ; the occipital artery arises from its posterior aspect 
while the as ending jiharyngeal artery passes vertically upwards 
from its medial aspect close to the commencement of the parent 
trunk. While cleaning the external carotid artery noti' that 
it is surrounded b)' filaments from the sympathetic which form 
a plexus around it. From this plexus subsidiary plexuses are 
prolonged on the branches of the exteVnal carotid artery. Look 
for the union of tlie anterior facial win with the anterior division 
of the posterior facial vein to form the common facial vein near 
the posterior belly of the eligastric and then trace this trunk 
up to its union with the internal jugular vein behind the sterno- 
cleido-mastoideus. Trace the lingual, superior, and middle 
thyreoid veins to their termination in the internal jugular vein, 
'fhe internal laryngeal nerve is seen to pierce the hyo-thyreoid 
membrane and enter the larynx. Traced laterally it leads to 
the superior laryngeal nerve which emerges from behind the 
internal carotid artery at the side of the pharynx. The external 
laryngeal branch of the superior laryngeal nerve is a long slender 
twig which is seen passing downwards by the side of the pharynx 
to supply the crico-thyreoid muscle. The hypoglossal nerve 
crosses thc’ carotid arteries from without inwards by hooking 
round the occipital artery. It gives off the descending branch 
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in front of the carotid sheath : its thyreoid branch is seen as a 
slender twig near the greater cornu of the hyoid bone and' goes’ 
to supply the thyreo-hyoid muscle. Two communicating branches, 
one from the second and the other from the third cervical nerVe 
are to be searched and traced till they meet to form th^ 
descendens Cervicalis. This again joins the descending branch of 
the hypoglossal nerve usually halfway down the neck forming 
a loop. At the upper part of the triangle the accessory nerve 
runs downwards and backwards under cover of the posterior 
belly of the digastricus and pierces the sterno-cleido-mastoideus 
at its upper part. Note the lymph glands lying along the course 
of the internal jugular vein and the carotid arteries. These ate 
called the superior deep cervical lymph glands. Search for a small 
oval body, called the glomus caroticum, at the point of the 
bifurcation of the common carotid artery by turning forwards 
the posterior surface of the vessel. 

The, Carotid Triangle is bounded alxive by the posterior bidly 
of the digastric muscle, below by the superior belly of the omy- 
hyoideus and behind by the anterior margin of the sterno-cleido- 
mastoklous. 

The contents of the carotid triangle are (Fig. 90) 

(1) Portions of all the three carotid arteries, viz., the eominon 
carotid, the. c.xternal carotid and the internal carotid. 

(2) The superior thyreoid, lingual, external maxillary, occi- 
pital, and the ascending pharyngeal branches of the external 
carotid artery. 

(3) The internal jugular vein and some of its tributaries, 
viz., the common facial, superior thyreoid, lingual, occijhtal, 
and ascending pharyngeal veins. 

(4) The vagus nerve with its sUpiuior laryngeal branch (divid- 
ing into external and internal laryngeal nerves), the accessory 
nerve, the hypoglossal nerve with its descending and thyreo- 
hyoid branches, and the sympathetic nerve trunk. 

(5) Upper portion of the larynx, lower ixirtion of the pharynx 
and hyoid bone. 

(6) Glomus caroticum. 

(7) L5rmph glands and vessels. 

The floor of the carotid triangle is formed by the thyreo- 
hyoidcus, hyoglossus, and the middle and inferior constrictors 
of the pharynx. 

Dissection. Now proceed to dissect the submaxillary triangle 
lying between the two bellies of the digastricus and limited 
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above by the lower border of the body of the mandible fnd a 
line ^om the angle of the mandible to the mastoid process. The 
submaxillary gland is seen exposed under the lower jaw ; clean 
the gland and displace it upwards from the surface of the mylo- 
hyoid muscle and fix it with hooks. Clean the aponeurotic 
band derived from the fascia colli which binds the intermediate 
tendon of the digastricus to the body of the hyoid bone. When 
the structures of the triangle arc studied the mylohyoid and 
hyoglossus are to be cleaned. The external carotid artery 
reaches the posterior part of the triangle and gives off the 
posterior auricular branch. The external maxillary artery passes 
through the submaxillary gland and reaches the groove in the 
mandible in front of the anterior margin of the masseter. Its 
branches given off in the neck should be traced. The anterior 
facial vein passes superficial to the submaxillary gland. The 
mylohyoid nerve accompanies the mylohyoid artery and lies 
on the surface on the mylohyoideus. Several lymph glands 
are seen beneath the lower border of the mandible and on the 
superficial surface of the submaxillary gland. The internal 
carotid artery, the internal jugular vein, the glosso-pharyngeal 
and vagus nerves are placed deeply in the posterior part of the 
triangle. The hypoglossal nerve is also seen at the posterior 
border of the mylohyoid and the lingual vein lies below the 
nerve. 

The Sabmaxillary or Digastric Triangle is bounded above 
by the lower border of the mandible and a line joining its angle 
to the mastoid process, below by the posterior belly of the 
digastric and the stylo-hyoidcus. in front by the anterior belly 
of the digastric. 

The contents of the submaxillary triangle are (Fig. 90) : — 

1. The external carotid artery with its posterior auricular 
branch ; the external maxillary artery with its cervical branches, 
viz., the ascending palatine, tonsillar, glandular and submaxillary 
branches ; the mylohyoid artery ; the internal jugular and the 
anterior facial veins. 

2. The glossopharyngeal, vagus and hypoglossal nerves ; 
and the mylohyoid nerve. 

3. The submaxillary gland ; lower portion of the parotid 
gland and submaxillary lymph glands. 

The floor of the submaxillary triangle is formed by the mylo- 
hyoideus, hyoglossus, and superior constrictor of the pharynx. 

Oineotion. The student should now proceed to dissect 
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the musculax' triangle Ijnng between the anterior border of the 
stemo-cleido-mastoideus, the superior belly of the omohyoideua 
and the middle line of the neck. Define the stemo-hyoideus 
and stemo-thyreoideus muscles. The former is placed super- 
ficially covering the latter muscle. The superior thyreoid artery 
is seen to descend beneath these muscles to end in the thyreoid 
gland. Nerve filaments for the supply of these muscles will 
be seen coming from the ansa hypoglossi or the loop formed 
by the descending branch of hypoglossal nerve with the descen- 
dens cervicalis ; the latter is formed by the union of the com- 
municantes cervicales which are derived from the second and 
third cervical nerves. The external larjmgcal nerve should be 
traced to its termination in the cricothyreoid muscle. The 
recurrent nerve is placed in the groove between the trachea and 
oesophagus. Beneath the sterno-hyoid and sterno-thyreoid muscles 
are seen the larynx, the trachea and the thyreoid gland. 

The Muscular Triangle is bounded in front by the median 
line of the neck ; behind and below by the anterior margin of the 
sterno-cleido-mastoideus ; behind and above by the superior 
belly of the omohyoideus. 

The contents of the muscular triangle are (Fig. 90) : — 

X. The sterno-hyoid and sterno-thyreoid muscles. 

2. The superior thyreoid artery. 

3. The recurrent and external laryngeal nerves ; twigs from the 
ansa hypoglossi to the sterno-hyoid and sterno-thyreoid muscles. 

4. The lowei portion of the larynx, the trachea, the thyreoid 
gland and the a^sophagus. 

The Submental or Sttprahyoid Triangle is another triangular 
space often described in connection with the subdivisions of the 
anterior triangle of the neck. It is bounded behind by the ante- 
rior belly of the digastricus ; below by the body of the hyoid 
bone ; in front by the middle line of the neck. Its floor is formed 
by the mylohyoid muscle. In this space arc seen one or two 
lymph glands and some minute veins which are the radicles 
of the anterior jugular vein. 

The dissector should now proceed to study each one of the 
structures in its entirety as exposed in the different divisions 
of the anterior triangle of the neck. 

The Descending Branch of Hypoglossal Nerve issues as the 
hypoglossal nerve hooks round the occipital artery. It 
descends in front of or is embedded in the anterior wall of the 
carotid sheath. Reaching the middle of the neck it joins the 
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descendens oervicalis which is formed by the union of this 
communicantes cervicales to form a loop, called the ansa 
hypoglossi. Befoie forming a loop it givTS a twig to the 
superior belly of the omohyoid and from, the loop itself branches 
are given off to the inferior belly of the omo-hyoid. sterno-hyoid 
and sterno-thyreoid muscles. 

The Omohyoideus consists of a superior and an inferior 
muscular belly and an intermediate tendon. The inferior belly 
arises from the superior transverse scapular ligament and the 
adjacent superior border of the scapula. It subdivides the poste- 
rior triangle into the occipital and subclavian triangles. Be- 
neath the sterno'cleido-mastoideus it ends in the intermediate 
tendon. From this tendon the superior belly passes upwards 
and medialwards to be inserted into the lower border of the 
body of the hyoid bone lateral to the insertion of the sterno- 
hyoideus. It divides the anterior triangle into the carotid and 
muscular triangles. The intermediate tendon is held in position 
by a process of the fascia colli which is attached below to the 
clavicle and first rib. Nerve-supply . — The superior belly is sup- 
phed by a twig from the descending branch of the hypoglossal 
nerve. The twig which enters the inferior belly conu's from 
the ansa hypoglossi. Action . — It depresses the hyokl bone and 
draws it backwards. 

The Sterno-hyoideus is a thin flat muscle which arises (i) 
from the posterior surface of the medial end of the clavicle, (4) 
from the articular capsule of the stcrno-clavicular joint, and 
(3) from the posterior surface of the manubrium sterni. It is 
inserted into the lower border of the body of the hyoid bone 
just medial to the insertion of the omohyoideus. It is supplied by 
a branch from the ansa hypoglossi. It depresses the hyoid bone. 

’ DiSSeotioa. Divide the sterno-hyoideus at its middle and 
reflect the divided ends upwards and downwards. The sterno- 
ithyreoideus and thyreo-hyoideus are exposed. 

The Stemo-thyreoideus is broader but shorter than the 
sterno-hyoideus. It arises from the }X)sterior surface of the 
manubrium sterni below the origin of the sterno-hyoideus and 
from the adjoining cartilage of the first rib. It is inserted into 
the oblique line on the lateral surface of the lamina of the thyreoid 
cartilage. A branch from the ansa hypoglossi supplies this 
muscle. It draws downwards the larynx. 

The Thyreohyoideus is practically the prolongation upwards 
of the preceding muscle. It arises from the oblique line on the 
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lateral surface oi the lamina of the thyreoid cartilage and is 
inserted into the lower border t)f the greater cornu of the hyoid 
bone. It is supplied by a slender filament from the hypoglossal 
nerve. It draws up the larynx towards the hyoid bone, or 
depresses the hyoid bone. 

The Digastricus consists of two muscular bellies and an 
intermediate tendon. The anterior belly arises from a depression 
on the inner side of the lower border of the mandible close to the 
symphy.sis menti. The posterior belly arises from the mastoid' 
notch on the medial side of the mastoid process of the temporal 
bone. The intermediate tendon pierces the insertion of the stylo- 
hyoideus and is attached to the side of the body of the hyoid 
bone by a fibrous loop derived from the fascia colli. A fibrous 
layer, the suprahyoid aponeurosis, stretches from the intermediate, 
tendon to the hyoid bone. The anterior belly is supplied by the 
mylohyoid branch of the infeiior alveolar netve ; the posterior 
belly by the facial nerve. When the posterior belly is fixed 
the anterior belly depresses the mandible and opens' the mouth. 
When the antcTior belly is fixed the posterior belly throws thC' 
head backwards. If both bellies act together, the hyoid bene 
is elevated. 

The St7lohyoideus is a slender muscle wliich arises from 
the lateral and back part of the styloid process near its root. 
It IS inserted into the body of the hyoid bone at its junction 
with the greater cornu. The t<'ndon of the digastricus pierces 
this muscle near its insertion. It is supplied by the facial nerve. 
It elevates the hymd bone. 

Dissection. Divide the sterno'cleido-mastoideus at its attach- 
ment to the sternum and clavicle. Reflect the muscle upwards 
as far as practicable without destroying the vessels and nerve 
filaments entering it. Dissect fully the contents of the carotid 
sheath (p. 281) which lie under cover of the muscle. Next clean, 
the scaleni muscles. These are three in number, anterior, middle 
and posterior. When these have been studied dissect out the- 
first and second portions of the subclavian artery with its 
branches and note the ,S37inpathetic filaments which surround 
them. Lastly clean the subclavian vein. 

The Soalenns Anterior arises from the anterior tubercles 
of the transverse processes of the third, fourth, fifth and . sixth 
cervical vertebrae. It is inserted into the scalene tubercle, on the 
inner border and upper surface of the first rib. The rpuscle 
lies immediately behind the clavicle and the sternocleidomas- 
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toideus, and a large number of important structures are in rela- 
tion with it. Thus in front the phrenic nerve crosses it obliquely 
from the lateral to the medial side, while the transverse scapular 
and the transverse cervical vessels, the subclavian vein and' the 
omohyoideus cross it more or less transversely. Behind the 
muscle are seen the second part of the subclavian artery and 
the brachial plexus of nerves. Along its medial margin, the 
internal jugular vein descends to unite with the subclavian vein 
in front of the muscle. The thyreocervical trunk with its inferior 
thyreoid branch and the vertebral artery also lie medially. 

The Soalenns ISedios, the largest of the three scaleni, arises 
from the posterior tubercles of the transverse processes of the 
lower six cervical vertebrae and is inserted into a rough impression 
on the upper surface of the first rib extending from the groove 
for the subclavian artery to the tubercle of the rib. 

, The Soalenoa Posterior, the smallest of the three scalcni, 
arises from the posterior tubercles of the lower two or three 
cervical vertebrae and is inserted into the outer surface of the 
second rib just behind the attachment of the serratus anterior. 

The scaleni are supplied by twigs from the anterior divisions 
of the second to the seventh cervical nerves. Each muscle 
elevates the particular rib to which it is attached and bends the 
cervical portion of the vertebral column laterwards. 

Relations of the sterno-cletdo-mastoideus. — As this muscle 
has been cut and reflected the student can examine all its rela- 
tions fully. Its superficial surface is covered by the platysma 
and the fascia colli and is traversed by the external jugular vein, 
the great auricular and cervical cutaneous nerves. Its deep 
surface is in relation with the sternohyoid, sterno thyreoid, omo- 
hyoid, posterior belly of digastric, levator scapulae, splenius and 
scaleni muscles, the upper part of the common carotid artery 
and the origins of the external and internal carotid arteries, the 
occipital, subclavian, transverse cervical and transverse scapular 
arteries and veins, the internal and anterior jugular veins, the 
cervical plexus, the upper part of the brachial plexus, the 
communicantes cervicales, descending branch of hypoglossal 
nerve, and the phrenic, vagus, accessory and hypoglossal nerves 
and portions of the thyreoid and parotid gUuids. 

The Sabdavian Artery begins on the right side from the 
bifurcation of the innominate artery behind the right sterno- 
clavicular joint and on the left side from the arch of the aorta. 
The left vessel has therefore an additional intrathoracic portion 
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which has been examined (p. 177). It is customary to divide the 
vessel into three portions : the first portion extends from the origin 
of the vessel to the medial margin of the scalenus anterior ; 
the second portion lies behind that muscle ; and the third portion 
extends from the lateral margin of the scalenus anterior to the 
outer border of the first rib. The first portion of the vessel 
presents differences in its relations on the two sides of the body, 
while the second and third portions exhibit same relations on the 
two sides. Sympathetic nerve filaments surround the subclavian 
artery and are prolonged on its branches. 

First portion . — The first portion of the right vessel corresponds 
in position to the cervical part of the first portion of the left 
vessel. The relations of the thoracic part of the left subclavian 
artery have been examined during the dissection of the thorax. 
On the right side the artery runs upwards and lateralwards from 
its commencement to the medial margin of the scalenus anterior. 
On the left side the artery passes almost directly lateralwards 
from the root of the neck to the medial border of the scalenus 
anterior. The common relations of the arteries on both sides 
arc : — in front with the skin, superficial fascia, platysma and 



Fig. 92. — Diagram of the subclavian artery and its 
branches (Turner). 


A. First rib. 

B. Scalenus anterior. 

C. Thyreoid body. 

1. Innominate artery. 

2. Right common carotid artery. 

3. Right subclavian artery. 

4. Thyreo-cervical trunk, 

5. Vertebral artery. 

6. Inferior thyreoid artery. 

7. ’transverse cervical artery, 
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8 . Its ascending branch. 

9. Its descending branch. 

10. Transverse scapular artery. 

11. Superior intercostal artery 

12. Arteria profunda cervicis. • 

13. Internal mammary artery 

15. Ascending cervical artery. 

16. Phrenic nerve. 

17. Vagus nerve. 

18. Ri^t recurrent nerve. 
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deep fascia ; with three muscles — the sterno-cleido-mastoideus, 
the sterno-thyreoideus and the sterno-hyoideus ; with three 
veins — the internal jugular, the anterior jugular, and vertebral 
veins ; and with the vagus nerve, its cardiac branches and the 
cardiac branches of the sympathetic nerve. Behind it is the 
sympathetic trunk, as also the longus colli and the cervical pleura. 
Relations peculiar on the two sides : — on the right side the artery 
is encircled by a loop of the s3nnpathetic trunk and the right 
recurrent nerve hooks below and behind the artery. On the 
left side the phrenic nerve and the left innominate vein lie in front 
of it and the thoracic duct lies at first medial to the artery and 
then arches above it. 

Second portion.— This part is covered by (i) the superficial 
structures, viz., the skin, superficial fascia, platysma and deep 
cervical fascia, (2) clavicular head of sterno-cleido-mastoideus, 

(3) the phrenic nerve (on the right side), (4) the scalenus anterior, 
(5) the subclavian vein. The phrenic nerve owing to its greater 
obliquity on the left side becomes related to the first portion 
of the vessel on the left side and not to the second portion. The 
subclavian vein lies on a slightly lower level and separated from 
the artery by the scalenus anterior. Behind and below the 
artery is the pleura ; above, is the brachial plexus. 

Third portion . — This part of the artery has been described 
(p. 256). 

Branches 0! the Subclavian Artery. — These are four in number, 
viz., (i) vertebral, (2) thyreocervical trunk, (3) internal mammary, 

(4) costocervical. 

The Vertebral Artery issues form the upper and back part 
of the first portion of the subclavian artery, passes upwards 
between the contiguous borders of the scalenus anterior and 
longus colli and enters the foramen in the transverse process 
of the sixth cervical vertebra — this constitutes the first part 
of the artery. It lies under cover of the vertebral and internal 
jugular veins and is crossed by the thoracic duct on the left side. 
Its further course will be studied later on. The vertebral vein 
after its exit from the foramen in the transverse process of the 
sixth cervical vertebra opens into the innominate vein at its 
commencement . 

The Thyreocervical Trank (Thyreoid axis) is a short vessel 
which arises from the front aspect of the first portion of the 
subclavian artery close to the medial border of the scalenus 
anterior. It divides almost immediately into three terminal 
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branches viz., the inferior thyreoid, the transverse cervical and 
the transverse scapular. 

The Inferior Thyreoid Artery runs at first upwards in front 
of the vertebral artery and the longus colli. Then it turns 
medialwards behind the internal jugular vein, the common 
carotid artery, the vagus nerve and the sympathetic trunk to 
reach the posterior border of the thyreoid gland. It then descends 
along this border to terminate in the lower end of the gland. 
It gives off the following branches-: — (i) the ascending cervical 
which runs upwards between the contiguous borders of the 
scalenus anterior and the longus capitis. It gives off Iwigs to 
the prevertebral muscles and one or two spinal branches which 
enter through the intervertebral foramina. Tire distribution 
of these spinal branches to the medulla spinalis and its membranes 
has been examined. (2) The inferior laryngeal artery passes 
upwards upon the trachea in company with the recurrent nerve 
to supply the muscles and mucous membrane of the larynx. 
(3) The tracheal branches supply the trachea and anastomose 
with the bronchial arteries. (4) The oesophageal branches supply 
the cesophagus and anastomose with the oesophageal branches 
of the thoracic aorta. (5) The glandular branches are usually 
two in number, an ascending branch which supplies the poste- 
rior part of the thyreoid gland and an inferior branch which 
supplies its lower end. They anastomose with the superior 
thyreoid artery and with the artery of the opposite side. (6) 
Tire muscular branches arc small twigs which supply the neighbour- 
ing muscles. The inferior thyreoid vein does not run along with 
the artery. It emerges from the thyreoid gland and descends 
in front of the trachea and beneath the sterno-thyreoid muscle 
to enter the thorax. Its termination in the innominate vein 
has been examined (p. 176). Its tributaries correspond to the 
inferior laryngeal, tracheal and oesophageal branches of the inferior 
thyreoid artery. The companion vein of the ascending cervical 
artery is called the anterior vertebral vein and terminates in the 
vertebral vein. 

The Transverse Cervieal Artery runs lateralw'ards across 
the scalenus anterior, the phrenic nerve and the brachial plexus 
and is covered by the sterno-cleido-mastoideus. Its further 
course has been examined (p. 257). 

The Transverse Scainilar Artery is placed on a lower level 
than the transverse cervical artery. It runs lateralwards along 
the root of the neck under cover of the sterno-cleido-mastoideus 
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and crosses the lower end of the scalenus anterior, the phrenic 
nerve, the subclavian artery and the brachial plexus. Its course 
up to the upper border of the scapula has been examined (p. 257). 
The transverse cervical and transverse scapular veins open into 
the external jugular vein. 

The Internal Mammary Artery arises from the lower aspect 
of the first portion of the subclavian artery just opposite the 
th5rreo-cervical trunk. In the neck it is covered by the sub- 
clavian vein and is crossed by the phrenic nerve from the lateral 
to the medial side. It.s thoracic portion has been described 
(p. 144). Its companion vein terminates in the innominate 
vein (p. 176). 

The Oostooervioal Artery (Superior intercostal artery) arises 
from the posterior aspect of the second portion of the subclavian 
artery close to the medial border of the scalenus anterior on the 
right side. On the left side it springs from the first portion of 
the parent trunk. It passes backwards above the apex of the 
cervical pleura towards the neck of the first rib and divides 
into the arteria cervicalis profunda and the arteria intercostalis 
suprema. The arteria cervicalis profunda runs backwards 
between the transverse process of the seventh cervical vertebra 
and the neck of the first rib and ascends on the posterior aspect 
of the neck. Its further course has been studied (p. 233). The 
deep cervical vein opens into the vertebral vein. The arteria 
intercostalis suprema runs downwards in front of the necks 
of the first and second ribs and anastomoses with the first aortic 
intercostal artery. It gives off a posterior intercostal branch 
in the first intercostal space and terminates as the posterior 
intercostal artery of the second space. The intercostal veins 
corresponding to the arteries in the first two intercostal spaces 
have been examined (p. 190). 

The Subclavian Vein is the continuation of the axillary 
vein. It begins at the outer border of the first rib and ends 
behind the medial end of the clavicle where it joins the internal 
jugular vein to form the innominate vein. Below it lies upon 
a groove on the first rib. Above and behind it is the subclavian 
artery from which it is separated by the scalenus anterior and the 
phrenic nerve. Its tributary is the external jugular vein. 
Into the angle of union of the subclavian and internal jugular 
veins on the right side, the right lymphatic duct opens ; and 
in the corresponding place on the left side, the thoracic duct 
«nds. 
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Diaaectioii, Look for the thoracic duct on the left side 
of the oesophagus and note that as it passes into the neck it arches 
lateialwards about an inch and a quarter above the clavicle. 
The right lymphatic duct should be searched near its termination 
at the angle of junction of the internal jugular and subclavian 
veins, and then traced downwards. Next clean the cervical 
pleura and exmine its relations. 

Thoracic Oact. — Its cervical portion is now to be examined. 
After its exit from the upper opening of the thorax it appears 
at the root of the neck on the left side lying between the oesopha- 
gus and the cervical pleura. Then it arches latcralwards and for- 
wards behind the common carotid artery, the vagus nerve and 
the internal jugular vein and lies above the arch formed by the 
subclavian artery. In its course it crosses the vertebral artery 
and vein, the thyreo-ccrvical trunk and the scalenus anterior 
muscle. It then turns downwards in front of the subclavian 
artery to open into the angle of junction of the internal jugular 
vein with the subclavian vein. At its termination it is guarded 
by a pair of valves. 

Tributaries of the cervical part of the thoracic duct. — 'These 
are : (r) the left jugular trunk which drains lymph from the left 
side of the head and nock ; (2) the left subclavian trunk which 
drains lymph from the left superior extremity ; and (3) the left 
bronchomediastinal trunk which drains lymph from the left side 
of the thorax. 

The Right Lymphatic Duct corresponds on the right side 
to the thoracic duct on the loft side. It is about half an inch 
in length and passes along the medial border of the scalenus 
anterior to open into the angle of junction of the right internal 
jugular and right subclavian veins. At its termination it is 
guarded by a pair of semilunar valves. It is formed by the union 
of (i) the right jugular trunk which drains lymph from the right 
side of the head and neck ; (2) the right subclavian trunk which 
drains lymph from the right superior extremity ; and (3) the 
right broncho -mediastinal trunk (p. 185). 

Tlie Cervical Pleura has been described (p. 148). Its reloHons 
may nspw be examined. It is completely covered by Sibson’s 
fascia. It is covered an tero -laterally by the scalenus anterior ; 
a few fibres of the muscle spread over and strengthen it. The 
subclavian artery crosses the cervical pleura below its apex. 
The costocervical artery ascends and crosses its apex ; the arteria 
intercostalis suprema descends and lies posterior to its apex. 
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TKe ihtemkl mammary 'artery descends from the subclavian 
upon it. The subcla^dan vein lies below the companion artery 
from which it is separated by the scalenus anterior. 

The student should now proceed to study the common carotid 
artery and the external carotid artery with its branches. 

The Oomtnon Carotid Artery begins on the right side behind 
the right sterno-clavicular articulation at the bifurcation of the 
innominate artery, while on the left side it springs from the 
arch of the aorta. On each side the vessel terminates on a level 
with the upper border of the thyreoid cartilage by dividing into 
the external and internal carotid arteries. The left artery has 
therefore an additional intrathoracic portion (p. 177). The 
right common carotid artery and the cervical portion of the left 
common carotid artery resemble each other closely m their rela- 
tions. At the lower part of the neck the common carotid arteries 
are dec'.ply placed and arc separated from each other by the 
trachea and msophagus. At the upper part of the neck they are 
more superficial and are separated from each other by the thyreoid 
cartilage and the pharynx. Each artery is contained in the caro- 
tid sheath, the contents of which with their relative positions 
have been e.xamined. The structures lying in front of the vessel 
are: — the skin, superficial fascia, platysma, fascia colli and the 
sterno-cleido-mastoideus (throughout the entire length of the 
vessel) ; the descending branch of the hypoglossal nerve and the 
branches from the ansa hyixiglossi descend in front of the sheath 
of the vessel ; the sterno-hyoid and sterno-thyreoid muscles 
lie in front of it (at its lower part), the omohyoid muscle passes 
over it opposite the cricoid cartilage ; the stcrno-cleido-mastoid 
branch of the superior thyreoid artery, the superior and middle 
thyreoid veins cross the vessel from the medial to the lateral 
side. Behind it are the longus colli and capitis, the inferior 
thyreoid artery, the sympathetic trunk, the recurrent nerve 
(on the right side) and the thoracic duct on the left side. To 
its lateral side are the internal jugular vein and the vagus 
nerve ; to its medial side are the larynx and trachea, the 
pharynx and the tesophagus, the inferior thyreoid artery, the 
recurrent nerve and the thyreoid gland. No branches are given 
■off' from the common carotid artery. 

, Glpmos Caroticam (Carotid body). — This is a small reddish 
brown., oval body seen on the posterior a.spcct of the common 
carotid artery at the point of its bifurcation. It is closely 
connected with filaments derived from the sympathetic plexus 
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around the carotid artery and several arterial twigs enter into - 
its constitution. Its function is unknown. ^ 

The External Carotid Artery begins opposite the upper border : 
of the thyreoid cartilage at the bifurcation of the common carotid 
artery and ends in the substance of the parotid gland behind the 
neck of tlie mandible by dividing into two branches, the super- 
ficial temporal and internal maxillary arteries. At its com- 
mencement it lies medial to and more superficial than the internal 
carotid artery. Here it is contained in the carotid triangle 
and has in front of it the deep fascia and the anterior margin 
of the sterno-cleido-mastoidcus. It is crossed by the lingual 
and common facial veins and the hyptjglossal nerve. Higher 
up as it enters the posterior part of the submaxillary triangle 
it is crossed by the digastric and styloliyoid muscles. Still higher 
up where it enters the substance of the parotid gland it. lies be- 
neath the facial nerve and the posterior facial vein. Behind 
the artery there are two muscles, the styloglossus and the stylo- 
pharyngeus, and two nerves, the glossopharyngeal and the 
pharyngeal branch of the vagus nerve. The two nerves separate 
the external from the internal carotid artery. Lateral to it is 
the internal carotid artery while medially are the pharynx, and 
the superior larimgeal nerve dividing into its external and internal 
laryngeal branches and the posterior border of the ramus of the 
mandible. 

Branches. — The branches of the external carotid artery 
may be grouped into anterior, posterior and ascending sets. 

Anterior. Posterior. Ascending. 

Superior thyreoid. Occipital. Ascending phar5mgeal. 

Lingual. Posterior auricular. Superficial temporal. 

External maxillary. 

Internal maxillary. 

The Superior Thsrreoid Artery aiises just below the greater 
cornu of the hyoid bone and pa.s.ses forwards and downwards 
beneath the omohyoid, sternohyoid and sternothyreoid muscles 
to end in the thyreoid gland. It gives off the following branches 
: — (i) The hyoid branch pdisaes along the lower border of the hyoid- 
bone beneath the thyreohyoid muscle, supplies the muscle and* 
anastomoses with its fellow of the oppposite side. (2) The sierno- 
cleido-mastoid artery passes obliquely downwards and backwards- 
across the carotid sheath to enter the substance of the sterno- 
cleido-mastoideus. (3) The superior laryngeal artery passes in;' 
Company with the internal laryngeal nefve beneath the thyreo>- 
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hyoid muscle and pierces the hyothyreoid membrane to supply 
the interior of the larynx. (4) The cricothyreoid branch runs 
transversely medialwards across the cricothyreoid membrane and 
anastomoses with the artery of the opposite side. (5) The 
glandular branches are the terminal branches which are two or 
three in number and supply both surfaces of the thyreoid gland ; 
one of these passes along the isthmus of the thyreoid gland to 
anastomose with its fellow of the opposite side. 

The superior thyreoid vein begins in the thyreoid gland, 
receives tributaries corresponding mostly to the branches of the 
artery and terminates in the internal jugular vein. 

Tire Lingoal Artery arises above the origin of the superior 
thyreoid opposite the greater cornu of the hyoid bone. The first 
part of the artery is contained within the carotid triangle and 
lies upon the middle constrictor muscle of the phaynx. At first 
it ascends and then bends downwards forming a loop and passes 
beneath the digastricus and stylohyoidcus. Reaching the 
posterior border of the hyoglossus it gives off the hyoid branch, 
which passes medialwards along the upper border of the hyoid 
bone, supplies the neighbouring muscles and anastomoses with 
its fellow of the opposite side. The rest of the course of the 
artery and its other branches will be examined later on. 

The External Maxillary Artery (Facial artery) arises above 
the lingual and may be divided into two portions — the first or 
cervical portion, which extends from the origin of the artery to 
the groove in the mandible at the antero-inferior angle of 
masseter muscle ; and the second or facial portion which has 
been already studied. The cervical portion of the artery runs 
upwards and forwards and is at first contained in the carotid 
triangle ; then it passes under the posterior belly of the digastric 
and stylohyoid muscles and reaches the submaxillary triangle 
where it is embedded in the posterior part of the submaxillary 
gland. The following branches (cervical branches) are given 
off in the neck : — (i) the ascending palatine artery which passes 
upwards along the lateral wall of the pharynx between the stylo- 
glossus and stylopharyngeus. Its terminal branches which 
enter the pharynx cannot be examined now. (2) The tonsillar 
branch passes upwards between the styloglossus and the ptery- 
goideus intemus and pierces the pharyngeal wall to supply the 
tonsil and back part of the tongue. {3) The glandular branches 
supply the submaxillary gland. (4) The submental artery runs 
forwards upon the mylohyoid muscle below the lower border 
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of the mandible. Near the symphysis menti it turns upwards 
over the chin . to supply the lower lip and anastomose with the 
niental and inferior labial arteries. In its course it supplies 
the submaxillary lymph glands, the mylohyoid muscle and 
anastomoses with the sublingual artery by piercing the muscle. 
It also anastomoses with the mylohyoid branch of the inferior 
alveolar artery. 

Anterior Facial Vein (Facial vein). — Its facial portion has 
been examined. Its cervical portion receives tributaries corres- 
ponding to the branches of the cervical portion of the external 
maxillary artery and unites with the anterior division of the 
posterior facial vein to form the common facial vein which opens 
into the internal jugular vein. 

The Occipital Artery arises from the back part of the external 
carotid opposite the origin of the external maxillary artery. 
It runs upwards and backwards along the lower border of the pos- 
terior belly of the digastricus to reach the space between the 
transverse process of the atlas and the mastoid process of the 
temporal bone. Its further course in the scalp has been already 
e.xamined. The artery presents three stages in its cbtirse. The 
first stage lies anterior to the sterno-cleido-mastoid muscle. 
Here it crosses the internal .carotid artery, internal jugular vein, 
the vagus and accessory nerves while the hypoglossal nerve 
hooks round the vessel from behind forwards. The second 
stage lies under cover of the sterno-cleido-mastoid, splenius 
capiti.s, longissirnus capitis and digastric muscles. The third 
stage constitutes the portion which ramifies in the scalp (p. 199). 
The branches from the first stage arc : (i) the sterno-cleido-mastoid 
branch which passes downwards and backwards and enters the' 
sterno-cleido-mastoid muscle in company with the accessory 
nerve. (2) The meningeal branch which accompanies tiie iutcrnal 
jugular vein and enters the posterior fossa of the skull through 
the jugular foramen where it supplies the dura mater. Fibm 
the second part of the artery muscular branches arc given off 
to the neighbouring muscles, vi/.., the digastricus, stylohyoi^eus, 
splenius and longissirnus c^itis. / 

The occipital vein usually joins the deep/cervical and vertebral 
veins; occasionally it opens into the intertial jugular -veiriT 

The Posterior Aur^iaUff .Artery , arises from ..the ext^al 
carotid above the posterior belly of the digastripus. At first 
it is placed deeply and runs upwards and backward^ under cover 
of the parotid gland, over the styloid process of- the temporal 
38 
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bone and reaches the interval between the mastoid process and 
:the cartilage of the external ear. Here its terminal brajiches have 
been examined during the dissection of the scalp (p, 199). Besides 
those terminal branches it gives off (i) muscular branches to the 
neighbouring muscles, (2) glandular branches to the parotid gland, 
and (3) the stylomastoid artery which enters the stylomastoid 
foramen, supplies the mastoid celts and the tympanic cavity 
and anastomoses in the facial canal with the petrosal branch 
of the middle meningeal artery. 

The posterior auricular vein has been seen to unite with the 
posterior division of the posterior facial vein near the angle of 
the mandible to form the external jugular vein. 

The Ascending Pharyngeal Artery issues from the external 
carotid near its origin. It passes upwards between the internal 
carotid artery and the lateral side of the pharynx to the base 
of the skull. It will be examined again during the deep dissec- 
tion of the neck. 

The Superficial Temporal Artery has been examined during 
the dissection of the face (p. 272). 

The Internal Maxillary Artery will be examined during the 
dissection of the infratemporal region. 

Cervical Plexus. — This plexus (Fig. 93) is formed by the anterior 
divisions of the upper four cervical nerves and lies between the 
sterno-cleido-mastoideus in front and the levator scapulas and 
scalenus medius behind. The anterior divisions of the second, 
third and fourth cervical nerves divide each into an ascending 

Fig. 93. — ^Diagram of the 
cervical plexus (Cunning- 
ham) . 

I, II, III, IV. Anterior primary 
divisions of the upper four 
cervical nerves. 

1. Hypoglossal nerve. 

2. Thyreo-hyoid nerve. 

3. Descendens hypoglossi. 

4. Ansa hypoglossi. 

5. Branches to recti 

6. Great aoricular nerve. 

7. Branch to sterno-cleido-mastoideus 

8. Small occipital nerve. 

9. Mervus entaneus colli 

10. Branches to levator scapuiss 
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and a descending branch which unite with each other forming 
loops. The ascending branch of the second cervical nerve joins 
the undivided anterior division of the first cervical nerve above 
while the descending branch of the fourth cervical nerve, joins 
the fifth nerve below to enter into the formation of the brachial 
plexus. The cervical plexus consists of three loops ; the first 
loop is formed by the first and second cervical nerves, the second 
loop by the second and third nerves ; and the third loop by the 
third and fourth nerves The branches of the cervical plexus 

( Smaller occipital. 

Great auricular. 

Nervus cutaneus colli. 

{ Anterior supraclavicular. 
Middle supraclavicular. 
Posterior supraclavicular. 

(Communicating. 

The superficial branches have been examined. 

Muscular branches. — The rectus capitis anterior, rectus 
capitis lateralis and longus capitis are supplied from the loop 
formed by the first and second cervical nerves. These twigs 
pass medialwards to supply the muscles. The sterno-cleido- 
mastoideus is supplied from the second cervical nerve which 
communicates with the accessory nerve in the muscle. The 
levator scapula;, scalenus medius, trapezius and longus colli are 
supplied from the third and fourth cervical nerves. The dia- 
phragm is supplied by the phrenic nerve which should Vie studied 
in detail. 

The Phrenio Nerve ari.ses chiefly from the fourth cervical 
nerve, but it receives a filament from the third and another from 
the fifth cervical nerve. It is formed at the lateral margin of 
the scalenus anterior and crosses that muscle obliquely from the 
lateral to the medial side and then descends to the root of the 
neck. In its course in the neck it is covered by the sterno-cleido- 
mastoideus, the inferior belly of the omohyoideus, the transverse 
cervical and transverse scapular vessels and the subclavian vein. 
It next crosses the internal mammary artery and enters the 
thorax. Its course within the thorax has been described (p. 150) . 

The communicating branches oj the cervical plexus are (i) 
The communicantes cervicales. These consist of two branches one 
from the second and the other from the third cervical nerve, 


may be classified as follows : — 
[ Ascending 


Superficial 




Transverse 

Descending 

/Muscular. 
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These two branches unite to form the descendens cervicalis which 
descends along the lateral side of the internal jugular vein and 
unites with the descending branch of hypoglossal nerve about 
the middle of the neck to form the ansa hypoglossi, (2) Com- 
municating branches to the accessory nerve. — The branch from 
the second cervical nerve which supplies the slerno-cleido-mastoid 
muscle communicates with the accessory nerve in the substance 
of the muscle. The branches from the third and fourth cervical 
nerves which supply the trapezius communicate with the accessory 
nerve underneath the muscle, (3) Communicating branches 
to the vagus and hypoglossal nerves. — These proceed from the 
loop formed by the first and second cervical nerves to the base 
of the .skull and will be examined at a later stage of dissection. 
(4) Grey rami communicantes. These connect the superior 
cervical ganglion of the sympathetic trunk to each of the upper 
four cervical nerves. 

The dissector should now proceed to examine the thyreoid 
gland, the cervical portions of the trachea and the oesophagus. 

The Thyreoid Gland (Fig. 94) is a ductless gland situated at the 
front and sides of the neck. It consists of two lateral lobes joined 
across the middle line by a narrow transverse band called the 
isthmus. It IS usually larger in the female than in the male. 
It is enclosed by the pretracheal layer of the fascia colli which 
constitutes its sheath. It is also enclosed by its own capsule of 
connective tissue which sends septa into its substance. Between 
the Sheath and the capsule are seen arteries which enter into 
the gland and small veins which come out of the gland and 
unite to form the thyreoid veins. Each lobe is conical in 
shape with its apex above at the level of the junction of the 
lower with the middle third of the thyreoid cartilage ; the 
base is on a level with the fifth or sixth tracheal ring. Its 
lateral surface is convex and covered by the superior belly of the 
omohyoid, sterno-hyoid and sterno-thyreoid muscles. Its medial 
surface is concave being moulded over the trachea, the cricoid 
and thyreoid cartilages. Its posterior border lies in contact 
with the oesophagus and pharynx and usually overlaps the com- 
mon carotid artery. The anterior border is thinner than the 
posterior and extends along the middle line of the neck. The 
isthmus joins the lower parts of the anterior borders of the lobes 
and lies opposite the second and third rings of the trachea. 
From the upper part of the isthmus a third lobe, called the pyra- 
midal lobe, is sometimes found projecting upwards as far as the 
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hyoid bone. Its base is continuous with the isthmus ; its apex 
is attached to the hyoid bone by fibrous tfesue or by a band of 
muscular fibres called the levator glandtUa thyreoidea. This 
muscle may be attached above to the hyoid bone and below to 
the isthmus of the gland quite independently of the pyramidal 
lobe . 

Blood-vessels of the thyreoid gland. — The arteries supplying 
the gland are the branches of the superior and inferior thyreoid 
arteries and occasionally the thyreoidea ima. These have been 
already examined. The veins arise from a plexus on the surface 
of the gland and also from its substance and are three in number : 
(i) The superior thyreoid vein opens into the internal 
jugular; (2) the inferior thyreoid vein joins its fellow of the 
opposite side to form a common trunk and ends in the left 
innominate vein ; and (3) the middle thyreoid vein ends in the 
internal jugular. 

The Parathyreoid Glaads (Fig. 95) arc small oval bodies of a 
reddish brown colour situated at the posterior borders of the 
lateral lobes of the thyreoid gland. They are usually four in 
number, two being connected with each lateral lobe, and lie under 
cover of the pretracheal fascia. Of these two the superior one is 
usually placed at the posterior border of the lateral lobe on a 
level with the cricoid catilage and the inferior one at the lower 
end of the posterior border. 

Trachea. — The thoracic portion of this tube has been des- 
cribed (p. 179). The cervical portion extends from the cricoid 
cartilage to the upper border of the manubrium sterni. It is 
covered in front by the isthmus of the thyreoid gland, the inferior 
thyreoid veins, the thyreoidea ima artery (when present), the 
innominate artery at the root of the neck, the sterno-hyoid and 
sterno-thyreoid muscles, the pretracheal layer of fascia colli 
and the connecting branch between the anterior jugular veins of 
the two sides. Behind, it re.sts on the oesophagus. On either 
side are the common carotid artery, the lateral lobe of the thyreoid 
gland and the recurrent nerve (lying between it and the 
oesophagus) . 

The (Esopiu^us or GoUet is a muscular tube extending from 
the lower end of the pharynx to the stomach. Its thoracic portion 
has been described (p. 182). Its cervical portion begins at the 
level of the lower border of the cricoid cartilage. At its com- 
mencement it lies in the middle line and then inclines to the 
left. The trachea lies 111 front of it, while behind it rests upon 
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the prevertebral muscles. Laterally it is in relation with the 
common carotid artery (specially on the left side) and the lateral 
lobe of , the thyreoid gland. 

TEMPORAL AND INFRATEMPORAL REGIONS 

The dissection of these regions comprises an examination 
of : — I. The masseter, temporal, and external and internal 
pterygoid muscles. 2. The internal maxillary artery and its 
branches, pterygoid plexus of veins and internal maxillary vein. 
3. The mandibular nerve and its branches. 

The Masseter is quadrilateral in shape. It consists of two 
portions, superficial and deep. The superficial portion arises 
from the lower border of the anterior two-thirds of the zygomatic 
arch ; the deep portion arises from the posterior third of the lower 
border and the whole length of the medial surface of the zygo- 
matic arch. The fibres of the superficial portion pass downwards 
and backwards and those of the deep portion pass downwards 
and forwards. The muscle is inserted into the lateral surfaces 
of the coronoid process and the entire ramus of the mandible. 
The masseteric branch of the mandibular ner\ e enters the deep 
surface of the muscle to supply it and will be seen when the muscle 
is reflected. TTie masseter pulls the mandible against the maxillfe 
as is required in the mastication of food. 

The Temporal Fascia is a strong aponeurosis covering the 
temporal muscle. Above it is attached to the whole e.xtcnt of 
the superior temporal line. The upper margin of the fascia was 
detached by the dissector when the skull cap was sawn. Below 
it divides into two layers of which the superficial layer is attached 
to the upper border and the deep layer to the upper part of the 
medial surface of the zygomatic arch. If the superficial layer of 
the temporal fascia is divided close to the zygomatic arch the zy- 
gomatico-temporal branch of the superficial temporal artery, the 
zygomatico-temporal branch of the maxillary nerve and a small 
quantity of fat will be seen to lie between the two layers. From 
the deep surface of the fascia the superficial fibres of the temporal 
muscle take their origin. 

Dissection. The temporal muscle should now be fully ex- 
posed. Divide the zygomatic arch first in front near its junction 
with the Z3'gQmatic bone and then behind near the external 
acoustic meatus and turn the arch downwards with the mas- 
seter attached to it ; dissect out the masseteric vessels and nerve 
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which cross the mandibular notch to enter the deep surface 
of the muscle. Next clean the surface of the tempOTalis. 

The Tempocalia (Temporal muscle) arises from the entire 
extent of the temporal fossa (except that part of it which is formed 
by the zygomatic bone) and from the deep surface of the temporal 
fascia. Its fibres converge into a strong tendon which is inserted 
into the summit, anterior border and medial surface of the coro- 
noid process and into the anterior border of the ramus of the 
mandible, extending downwards nearly to the last molar tooth. 
It is supplied by the mandibular nerve. It laises the mandible 
and presses it against the maxill®. 

Dissection. The coronoid process is to be sawn off by a cut 
which should be eommenced at the centre of the mandibular 
notch and carried downwards and forwards to a point near the 
last molar tooth, so as to include the insertion of the temporalis. 
Reflect it upwards with the temporal muscle, which should be 
detached by the handle of the knife from the lower part of the 
temporal fossa. Dissect out the buccinator nerve and artery 
which run downwards and forwards beneath the temporalis. 
Next to obtain a good view of the structures of the infratemporal 
region remove a portion of the ramus of the mandible by sawing 
through the neck of the bone and by another horizontal cut 
just above the mandibular foramen (Fig. 96). While using the 
saw in the latter situation protect the soft parts on the medial 
aspect of the ramus by a piece of cloth inserted between the soft 
parts and the bone and pull down the soft parts with the piece 
of cloth as low as the mandibular foramen through which the 
inferior alveolar vessels and nerves are entering. When the loose 
piece of bone is removed and the subjacent parts are cleaned the 
external and internal pterygoid muscles are brought into view ; 
the former passes backwards to the neck of the mandible while 
the latter proceeds downwards on the deep surface of theexternal 
pterygoid towards the inner aspect of the angle of the mandible. 
Taking the external pterygoid muscle as guide search for the 
vessels ajid nerves in this region. Along the upper border of the 
muscle look for the masseteric nerve entering the deep surface of 
the masseter and the two deep temporal nerves together with the 
two deep temporal arteries entering the temporal muscle. Along 
the lower border of the muscle look for the lingual and inferior 
alveolar nerves which emerge from beneath the lower border of 
the muscle, the former being the anterior of the two ; along the 
superficial surface of the muscle the internal maxillary artery 
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passes upwards and forwards and distributes its branches ; 
sometimes the artery is placed beneath the muscle. Trace the 
buccinator nerve and artery at the fore part of the muscle issuing 
between its two heads and passing downwards and forwards. 

The Pteiygoideos Extemos (External pterygoid muscle), 
triangular in shape, arises by two heads, an upper and a lower. 
The upper head arises from the infratemporal ridge and infra- 
temporal surface of the great wing of the sphenoid ; the lower 
head arises from the lateral surface of the lateral pterygoid lamina 
of the sphenoid. From this origin the muscle passes horizontally 
backwards to be inserted into the depression (pterygoid fovea) 
on the anterior surface of the neck of the mandible and into the 
anterior margin of the articular disc of the teinporo-mandibular 
articulation. It is supplied by a branch from the mandibular 
nerve. It helps in opening the mouth by drawing the condyle 
forwards while the depression of the mandible is effected by 
the suprahyoid muscles ; if both muscles act, the mandible is 
carried directly forwards. 

The Pteiygoidexu Interaus (Internal pterygoid muscle), 
quadrilateral in shape, arises (i) from the medial surface of the 
lateral pterygoid lamina, (2) from the grooved posterior surface 
of the pyramidal process of the palatine bone, (3) from the lateral 
surface of the same process, and (4) from the tuberosity of the 
maxilla. The muscle passes downwards, backwards and lateral- 
waids and is inserted into the lower and back part of the medial 
surface of the ramus, extending from the mandibular foramen 
to the angle of the mandible. It is supplied by a branch from 
the mandibular nerve. It raises the mandible and by the alter- 
nate action of the pterygoid muscles of the two sides the tri- 
turation of the food is effected. 

The Mandibular Joiut should now be studied. It is a ging- 
lymus or hinge-joint. The parts entering into the formation of 
the joint are the articular tubercle (eminentia articularis) and 
the anterior portion of the glenoid fossa of the temporal bone 
above and the condyle of the mandible below. The following 
are the ligaments of the joint : — 

(1) The articular capsule is attached above around the 
articular surface of the mandibular fossa and to the anterior 
margin of the articular tubercle ; below, to the neck of the 
mandible. 

(2) The temporo-mandibular ligament (external lateral liga- 
ment) is attached above to the lateral surface of the zygomatic 
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process of the temporal bone and to the tubercle at the root of 
the zygoma. The ligament passes downwards and backwards 
to be attached bebw to the lateral aspect of the neck of the 
mandible. 

{3) The spheno-mandibular ligament (internal lateral liga- 
ment) extends from the spina angu laris of the sphenoid above 
to the lingula of the mandible below. It is in reality a thickened 
band derived from the process of the fascia colli which passes 
beneath the parotid gland. Its lateral surface is in relation, 
above, with the external pterygoid muscle and auriculo-temporal 
nerve ; lower down, with the internal maxillary vessels which 
pass between it and the neck of the mandible ; still lower, the 
inferior alveolar vessels and nerve pass between it and the ramus 
of the mandible. 

(4) The stylo-mandibular ligament extends fiom the styloid 
process of the temporal bone to the angle and adjoining posterior 
border of the ramus of the mandible. It is also a thickened 
band derived from the process of the fascia colli which passes 
beneath the parotid gland. 

To expose the articular disc divide the capsule close to the 
temporal bone and remove the tempo ro-mandibular ligament. 
While dividing the capsule care should be taken of the auriculo- 
temporal nerve which lies close to it medially. 

(5) The articular disc is an oval fibro-cartilaginous plate 
interposed between the articular surfaces ; it divides the joint 
cavity into two parts. Its upper surface is concavo-convex 
and fits into the articular tubercle and mandibular fossa. Its 
lower surface is concave and is moulded to the convexity of the 
condyle of the mandible. Its circumference is attached to the 
surrounding articular capsule. Its anterior border gives attach- 
ment to the tendon of the pterygoideus externus. 

Synovial stratum . — There arc two synovial strata : one lines 
the upper surface of the disc and the part of the articular cap- 
sule above it ; the other lines the lower surface of the articular 
disc and the part of the articular capsule below it. 

Movements . — The movements permitted in the mandibular 
joint and the muscles producing these movements maybe described 
as follows : — (i) elevation, caused by masseter, temporal and 
internal pterygoid ; (2) depression, produced by digastric, mylo- 
hyoid, geniohyoid and external pterygoid ; (3) protrusion, 
caused by external and internal pterygoid muscles of both sides ; 
(4) retraction, produced by the posterior fibres of the temporal 
M 
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■ an^ ^eep'fibres of massetfer ; (5) side to side movement as in chew- 
;ing caused by external and internal pterygoid muscles of one 
'Side. 

Diaaeotion The condyle of the mandible is now to be dis- 
articulated and thrown forwards with the pterygoideus externus 
attached to, it. The internal maxillary artery and its branches 
are then to be cleaned and studied. 

The Internal Maxillaty Artery is the larger terminal branch 
of the external carotid artery. It arises behind the neck of 
;,the mandible in the substance.of the parotid gland and is usually 
divided into three portions. The first portion (mandibular part) 
proceeds forwards between the neck of the mandible and the 
spheno-mandibular ligament being placed along the lower border 
of the pterygoideus e.xternus. The second portion (pterygoid 
part) runs obliquely upwards and forwards on the superficial 
■surface of the pterygoideus externus (sometimes on the deep 
surface of the muscle), being placed under cover of the temporal 
muscle. The third portion (pterygopalatine part) passes medial- 
wards between the two heads of the pterygoideus externus to 
enter the pterygo-palatine fossa. 

The branches of the artery are classified into three sets : — 

. From the xst part From the 2nd part From the yd part 

I. Anterior tympanic. 1. Deep temporal, i. Posterior superior 

2. Pterygoid. alveolar - 

2w Deep auricular. 3. Masseteric. 2. Infraorbital. 

3. Middle meningeal. 4. Buccinator. 3. Descending pala- 

tine. 

4; Accessory menin- 4. Artery of the 

geal. pterygoid canal. 

3. Inferior alveolar. 5. Pharyngeal. 

6. Sphenopalatine. 

, The anterior tympanic artery passes upwards behind the 
mandibular joint and enters the tympanic cavity through the 
petro-tympanic fissure (Glasserian fissure). It supplies the 
tympanic membrane and anastomoses with the stylomastoid 
artery on its surface. 

V The deep auricular artery passes upwards through the parotid 
g^lcuid behind the mandibular joint and pierces the anterior wall 
of the external acoustic meatus to supply the skin lining it. 

The middle meningeal artery passes upwards along the medial 
.surface, of the external pterygoid muscle between the two roots 
»f the amicuio-temporal nerve. It enters the cranial cavity 
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through the foramen spinosum. Its course and branches itrthe 
cranial cavity have been examined (p. 216). 

The accesory meningeal artery arises sometimes from the 
middle meningeal. It enters the cranial cavity through .-the 
foramen ovale. Its distribution in the cranial cavity has been 
examined (p. 217). 

The inferior alveolar artery (inferior dental artery) pas5,es 
downwards and forwards accompanied by the inferior- alveolar 
nerve and enters the mandibular foramen. It then traverses- 
the mandibular canal with the nerve of the same name and will 
be examined when the canal is laid open. Before entering the 
mandibular foramen it gives off two branches ; (i) the ling\ial 
branch which descends with the lingual nerve and supplies the 
mucous membrane of the mouth ; (2) the mylohyoid artery which 
passes downwards and forwards in the mylohyoid groove with 
the nerve of the same name and ramifies on the superficial sur- 
face of the mylohyoid muscle. 

The deep temporal arteriet arc two in number, anterior and 
posterior, which ascend between the pericranium and the 
temporal muscle. Tltey supply the mustde and anastomose 
w ith the middle temporal artery. 

The pterygoid hranehes are given off t(j the external and 
internal pterygoid muscles. 

The masseteric artery crosses the mandibular notch with the 
nerve of the same name and enters the deep surface of the mas- 
seter muscle. 

The buccinator artery runs forwards with the buccinator 
nerve to the outer surface of the buccinator muscle. It supplies, 
the muscle and anastomoses with the branches of the external 
maxillary artery. 

The posterior superior alveolar artery (posterior dental artery) 
is the only branch of the third part of the internal maxillary 
artery which can be examined now. It descends upon the infra- 
temporal surface of the maxilla and diN'ides into many minute 
branches ; some of which enter the alveolar canals to supply, the 
lining membrane of the maxillary sinus and the, upper molar 
and premolar teeth ; while others supply the gums. 

The remaining branches of the third portion of the internal 
maxillary artery will be examined during the dissection, of the 
pterygo-palatine fossa. ' 

The Ptecygoid Pteziu ol Veins and the Intemid Ma^Uaiy 
Vein (Fig. 96). — Around the external pterygoid muscle is seen,^ 
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plexus of veins called the pterygoid plexus into which the 
tiibtitaries corresponding to the branches of the internal maxillary 
artery open. From this plexus proceeds a short venous trunk 
called the internal maxillary vein which accompanies the first 
portion of the internal maxillary artery. Passing through the 
parotid gland it unites behind the neck of the mandible with the 
superficial temporal v’ein to form the posterior facial vein (tem- 
poro-maxillary vein). The pterygoid plexus communicates above 
with the cavernous sinus by emissary veins which pass through 
the foramen ovale, the foramen Vesalii and the foramen lacerum. 
In front it communicates with the anterior facial vein by the 
deep facial vein which proceeds forwards beneath the masseter 
muscle to join the anterior facial vein. It also communicates 
with the inferior ophthalmic vein in the orbit by a small, branch 
which passes through the inferior oribital fissure. 

DistWOtion. As the pterygoideus externus has now been 
reflected, the student should proceed to examine the mandibular 
nerve and its branches. The chord tympani nerve, a branch 
of the facial, should also be found out — to secure it the lingual 
nerve is to be pulled forwards and the chorda tympani will be seen 
to join the posterior border of the lingual nerve at an acute angle 
about three quarters of an inch below the skull, after passing 
to the medial side of the inferior alveolar neive. 

The Handibolar Nerve (Inferior maxillary nerve) is the 
largest of the thr<?o divisions arising from the semilunar ganglion 
of the trigeminal nerve. It differs from the other two divisions 
in containing both motor and sensory fibres. The motor root 
of the trigeminal nerve comes out of the cranial cavity in 
company with the third division of the semilunar ganglion 
(which consists of sensory fibres only) through the foramen ovale. 
The motor and sensory portions unite with each other either 
inside the foramen or just after their exit from it to form the 
mandibular nerve. The mixed nerve trunk lies under cover 
of the external pterygoid muscle and immediately divides into 
an anterior and a posterior division. Prior to the division, two 
branches, viz.,thenervus spinosus and the nerve to the pterygoid- 
etis internus are given off from the main trunk. 

The nervus spinosus (recurrent branch) enters the cranial 
cavity through the foramen spinosum with the middle meningeal 
artery. Its dbtribution has been examined (p. 219). 

The nenie to the pterygoideus internus is a slender branch 
which passes forwards to enter the deep surface of the internal 
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pterygoid muscle. ' It gives off one or two filaments which con- 
stitutes the motor root of the otic ganglion. 

The anterior division (nervus masticatorius) of the mandi- 
bular nerve is the smaller of the two divisions. It contains 
motor and sensory fibres and divides into branches which supply 
the muscles of mastication and the skin and mucous membrane 
of the cheek. It gives off the following branches ; — (r) masseteric, 
(3) deep temporal, (3) external pterygoid and (4) buccinator. 

The masseteric nerve passes above the ptcrygoideus externus 
and crosses the mandibular notch with the artery of the same 
name to enter the deep surface of the masseter. 

The deep temporal nerves are two in number, an anterior 
and a posterior. Tliey run upwards above the pterygoideus 
externus and enter the deep surface of the temporal muscle. 

The nerve to the pterygoideus externus enters the deep surface 
of the muscle ; it generally arises in common with the buccinator 
nerve. 

The buccinator nerve (long buccal nerve) runs forwards between 
the two heads of the external pterygoid muscle and then down- 
wards under cover of the temporal muscle. Kmerging from 
beneath the anterior border of the masseter it lies on the superficial 
surface of the buccinator and communicates with the buccal 
branches of the fa'dal nerve forming tlie buccal plexus. Fila- 
ments from the plexus supply the skin and the m ucous membrane 
of the cheek. A temporal branch is given off from this nerve 
after its passage through the external pterj^goid muscle and 
enters the deep surface of the temporal muscle. 

The posterior division of the mandibular nerve contains 
mainly sensory fibres but receives some fibres from the motor 
root also. It divides into three branche.s (i) auriculotemporal, 
(2) lingual and (3) inferior alveolar. 

The auriculo-temporal nerve arises by tw o roots between 
which the middle meningeal artery passes. It runs backwards 
under cover of the pterygoideus externus to the neck of the 
mandible. It then proceeds upwards in company with the super- 
ficial temporal artery between the auricula and the condyle 
of the mandible under cover of the parotid gland. Crossing 
the posterior part of the zygomatic arch it reaches the temporal 
region where it has been studied (p. 200) . Its branches are : — (i) 
Communicating branches to the otic ganglion and facial nerve. 
Two twigs from the otic ganglion join the two roots of the nerve ; 
the two filaments to the facial nerve pass forwards to join that 
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nerve at the posterior border of the masseter muscle. (2) The 
articular branches are one or two twigs which enter the mandi- 
bular joint. (3) The parotid branches supply the parotid gland. 
(4) The auricular branches are usually four in nuhiber : two of 
them supply the skin of the external acoustic meatus by passing 
through the bony and cartilaginous portions of the canal ; the 
other two filaments supply the skin of the upper and front part 
of the auricula. (5) The temporal branches accompany the 
superficial temporal artery and supply ths skin of the temporal 
region. 

Tlie lingual neri’e is purely sensory. It lies under cover of 
the external pterygoid muscle and i.s joined in this situation at 
an acute angle by the chorda tympani nerve. Emerging from 
the lower border of the muscle it lies in front of and medial 
to the inferior alv'eolar nerve, runs downward.s and forwards 
between the ramus of the mandible and the internal pterygoid 
muscle and reaches the submaxillary region. Its further course 
will be studied later on. 

The inferior alveolar nerve (infeiior dental nerve) is the largest 
branch of the mandibular nerve. It is chiefly .sensory but also 
contains some motor fibres. Emerging from the lower border 
of the external pterygoid muscle behind the lingual nerv , it runs 
downwards to enter the mandibular foramen in company with 
the inferior alveolar artery. The motor fibres contained in the 
inferior alveolar nerve quit it just before its entrance into the 
mandibular ftramen and constitute the mylohoid nerve. The 
mylohoid nerve runs along the mylohycid groove of the mandible 
in the submaxillary triangle where it supplies the mylohyoid 
muscle and the anterior belly of the digastricus. Besides the 
mylohyoid branch the inferior alveolar nerve gives off other 
branches inside the mandibular canal. To expose these branches 
remeve the lateral wall of the mandibular canal by a chisel so that 
the canal is opened up pioperly. The branches given off within 
the canal are : (i) dental branches which supply the molar and 
premolar teeth, (2) incisive branch which supplies tne canine and 
incisor teeth ; (3) mental branch which emfrges through .the 
mental foramen and communicates wdth the mandibular branch 
of the facial nerve. 

As the mandibular canal has row been laid open, the inferior 
alveolar artery can be seen to traverse the canal. It supplies 
dental branches to each of the molar and prcmolar teeth and 
divides into an incisor and a mental branch. The incisor branch 
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•supplies twigs' to the canine and incisor teeth ?nd passes forwards 
ito the symphysis menti. The mental branch issues through the 
mental foramen and appears on the face where it has been 
examined. 

Chorda Tympani Nerre.— A portion of this nerve in the 
infratemporal region is now seen. It issues out of the petrous 
portion of the temporal bone through a slit at the medial end 
of the petro-tym panic fissure (canal of Huguier). It is joined 
by a filament from the olic ganglion and runs downwards and 
forwards under cover of the external pterygoid muscle and unites 
with the lingual nerve at an acute angle. 

DEEP DISSECTION OF THE SUBMAXILL.\RY REGION 

Dissection. The superficial dissection of the submaxillary 
region has been finished (p. 284). The student should now proceed 
with the deep dissection of this region. The position of the head 
and of the neck is the same as for the dissection of the anterior 
triangle of the neck. Detach the anterior belly of the digastricus 
from the mandible. Dislodge the submaxillary gland from 
beneath and fix it with hooks backwards. The submaxillary 
lymph glands, usually four to six in iiumbei, which lie on the 
surface of the submaxillary gland are to be removed. The mylo- 
hyoid muscle is now fully exposed ; its surface is to be cleaned. 
Next divide the external maxillary artery and the anterior facial 
vein over the mandible and throw them downward.s. Note the 
mylohyoid nerve on the surface of the mylohyoid muscle ; it 
supplies the muscle and also the anterior belly of the digastricus. 

The Mylohyoid Muscle, triangular in shape, arises from the 
whole length of the mylohyoid line of the mandible. The poste- 
rior fibres proceed medialwards and downwards and are inserted 
into the anterior surface of the body of the hyoid bone. The 
middle and anterior fibres pass downwards, forwards and medial- 
wards to be inserted into a fibrous raphe extending from the 
symphysis menti to the body of the hyoid bone. The muscles 
of both sides together form what is called the diaphragm of the 
cavity of the mouth. It is supplied by the mylohyoid branch of 
the inferior alveolar nerve which runs along its surface. It 
depresses the front of the mandible ; its chief action is to elevate 
the hyoid bone and tongue during deglutition. 

Dissection. Divide the mylohyoid muscle near its attach- 
ment to the mylohyoid line, taking care that the mucous mem- 
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brane of the mouth is not injured and separate the muscle from 
its, fellow of the opposite side by a vertical cut through the median 
raphp- Reflect the muscle downwards. Next saw through 
the mandible a little lateral to the symphysis menti (without 
injuring the attachments of the genioid muscles), and fix the 
loose portion of the mandible upwards with hooks. This dis- 
section brings into view the structures covered by the mylohyoid 
muscle. These are : — (i) mucous membrane, extending between 
the medial surface of the mandible and the tongue, (a) The 
^hyoglossus stretches from the hyoid bone to the side of the tongue. 
(3) The styloglossus lies superficial to the upper part of the hyo- 
glossus. (4) The geniohyoid and genioglossus are seen anterior 
to the hyoglossus. (5) The sylohyoid ligament passes beneath 
the posterior border of the hyoglossus. (6) On the superficial 
surface of the hyoglossus are placed from above downwards the 
lingual nerve, the submaxillary ganglion, the deep portion of 
the submaxillary gland with the submaxillary duct, hypoglossal 
nerve and its vena comitans ; one or two loops formed by the 
communicating branches of the lingual and hypoglossal nerves 
are seen near the anterior border of the muscle. (7) The sub- 
lingual gland with its artery lies upon the genioglossus. (8) 
The glosso-pharyngeal nerve is placed below the stylo-glossus 
and passes beneath the posterior margin of the hyoglossus. 
(9) The lingual artery passes under cover of the hyoglossus and 
is placed near the hyoid bone. 

The Submaxillary Gland consists of two portions, a super- 
ficial and a deep. The superficial portion lies superficial to the 
mylohynideus. Its anterior border lies against the anterior belly 
of the digastricus. Its posterior border is grooved to accommodate 
the external maxillary artery and is separated from the parotid 
gland by the stylomandibular ligament. The surfaces of the 
superficial portion of the gland are three in number. The 
lateral surface lies against the fossa for it on the body of the 
mandible and on the deep surface of the lower part of the pterygoi- 
deus internus. The medial surface lies against the mylohyoideus, 
hyoglossus, stylohyoideus, styloglossus and the posterior belly 
of the digastricus. From this surface the deep portion of the 
gland passes forwards under cover of the mylohyoideus. The 
inferior surface is covered by the submaxillary lymph glands 
and is crossed posteriorly by the anterior facial vein. The 
deep portion of the submaxillary gland projects forwards between 
the mylohyoideus and the hyoglossus as far as the sublingual 
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gland between the lingual nerve with the submaxiliary ganglion 
above and the hypoglossal nerve with its vena comitans below; 

The submaxillary duct (Wharton’s duct) is about two inches 
(5. c.m.) in length and arises by several branches from the medial 
surface of the superficial portion and from the deep portion 
of the gland. It proceeds forwards and upwards along the in- 
ferior surface of the hyoglossus muscle between the lingual 
nerve lying above and the hypoglossal nerve below it. Then 
it runs on the surface of the genioglossus muscle where it is 
crossed by the lingual nerve. Finally it passes between the last 
named muscle and the sublingual gland and opens on the summit 
of a papilla close to the frenulum lingua. 



Fig. 97. — Dissection of the 
ham). 

A. Hyoid bone. 

B. Tongue. 

C. Styloid process. 

D. Symphysis menti. 

B. Stylo-hyoid ligament. 

F. Stylo-pharyngeus. 

G. Stylo-glossus. 

H. Hyo-glossns. 

I. Genio-hyoid. 

J. Genio-glossus. 

K. Middle constrictor of pharynx. 


submaxillary region (Cunning- 


ly. Deep portion of submaxillary 
gland. 

M. Sublingual gland. 

N. Snbmaxillary duct. 

1. Lingual artery. 

2. The same, under cover of the 

hyoglossus. 

3. Sublingua] artery. 

4. Lingual nerve. 

5. SubmaxiUary ganglion. 

6. Glosso-pharyngeal nerve, 

7. Hypoglossal nerve. 


40 



BEAD AKD NECK 


3IA 


The Sablingaal Oland is an almond shaped body and is the 
smallest of the salivary glands. Above it, is the raised fold of 
the mucous membrane of the floor of the mouth, called the plica 
sublingualis. Below it rests on the upper surface of the mylo- 
hyoid muscle. Laterally it lies against a fossa on the inner 
surface of the body of the mandible close to the symphysis menti. 
Medially it is in relation with the genioglossus muscle ; the lingual 
nerve and the submaxillary duct separate it from the muscle. 
Behind it is in relation with the deep portion of the submaxillary 
gland. Its duds (ducts of Rivinus) are eight to twenty in num- 
ber. Some of them open into the submaxillary duct ; others 
open into the floor of the mouth on the plica sublingualis. 

The HyoglOBSOS is a quadrilateral muscle which arises from 
the anterior surface of the body of the hyoid bone and from 
the whole length of its greater cornu. Its fibres proceed upwards 
to be inserted into the side of the tongue medial to the insertion 
of the styloglossus with which its fibres decussate. It is supplied 
by the hypoglossal nerve. It depresses the tongue. 

The Styloglossus arises from the anterior aspect of the ter- 
minal part of the styloid process and the upper part of the stylo- 
hyoid ligament. It is inserted into the side of the tongue as 
far forwards as its tip ; some of its fibres overlap and decussate 
with the fibres of the hyoglossus. It is supplied by the hypo- 
glossal nerve. It draws the tongue backwards and upwards. 

The Gfeniobyoideos arises from the inferior mental spine 
on the inner aspect of the symphysis menti and is inserted into 
the body of the hyoid bone just above the insertion of the 
mylohyoid muscle. It is supplied by the hypoglossal nerve. It 
either depresses the mandible or raises the hyoid bone according 
to its action from below or above. 

The Oenioglossos is a fan-shaped muscle which arises from 
the superior mental spine behind the symphysis of the mandible. 
From this origin the fibres radiate and are inserted (i) into the 
under surface of the tongue close to the middle line extending 
from the tip to the base of the organ, (z) into the body of the 
hyoid bone above the insertion of the geniohyoid, and (3) into 
the wall of the pharynx blending with its middle constrictor 
muscle. It is supplied by the hypoglossal nerve. It protrudes 
the tip of the tongue and by the simultaneous action of the two 
entire muscles the tongue is depressed and holbwed in the middle. 

The lingual Herve has been traced to the point where it 
lies between the internal pterygoid muscle and the ramus of the 
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mandible (p. 310) . It then proceeds forwards over the constrictor 
pharyngis superior and reaches a point below the last molar 
tooth. It continues its forward course along the side of the 
tongue and crosses the styloglossus, the hyoglossus, and the 
submaxillary duct and reaches the tip of the tongue being covered 
only by the mucous membrane. It gives off communicating 
branches to the submaxiJlary ganglion and to the hypoglossal 
nerve. The latter form one or two loops near the anterior 
border of the hyoglossus. The branches of distribution supply 
the mucous membrane of the mouth, the gums and the sublin- 
gual gland ; some branches go to supply the mucous membrane 
and the papilhe over the anterior two-thirds of the tongue by 
piercing the substance of the organ. 

Dissection. Pull the lingual nerve upwards and trace the 
two filaments descending from it towards the deep part of the 
submaxillary gland These filaments will lead to the submaxill- 
ary ganglion which they join. 

The SabmaziUary Ganglion is a very small ganglion placed 
upon the hyoglossus muscle between the lingual nerve and the 
deep portion of the submaxillary gland. It appears to be sus- 
pended from the lingual nerve by two filaments, an anterior and 
a posterior. The posterior filament carries to the ganglion para- 
sympathetic fibres from the chorda tympani branch of the 
facial nerve and also sensory fibres from the lingual proper. The 
anterior filament is regarded as a branch given off from the gang- 
lion to the lingual nerve for distribution to the sublingual gland. 
Thus the parasympathetic root of the ganglion is derived from 
the chorda tympani and the sensory root fiom the lingual. The 
sympathetic root of the ganglion is derived from the plexus around 
the external maxillary artery. From the ganglion branches 
are supplied to the submaxillary gland and its duct, to 
the sublingual gland and to the mucous membrane of the 
mouth. 

Hypoglossal Nerve. — In the submaxillary region the nerve 
is seen to run forwards on the superficial surface of the hyoglossus. 
It is then continued in the substance of the genioglossus eis far 
as the tip of the tongue. In this region it gives off branches 
to the styloglossus, hyoglossus, geniohyoid, genioglossus and 
the intrinsic muscles of the tongue. At the anterior border of 
the hyoglossus it communicates with the lingual nerve foiming 
one or two loops. A vein, called the vena oomitans hypoglossi, 
accompanies the hypoglossal nerve ; it begins at the tip of th^ 
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tongue and opens into the common facial vein or sometimes into 
the lingual veins. 

Diaseotion. Reflect the hyoglossus muscle upwards by 
dividing its attachment to the hyoid bone but keep intact the 
structure which lie on the superficial aspect of the muscle. 
The second part of the lingual artery with its branches is 
exposed. 

Lingual Artery. — The first part of the artery has been examin- 
ed (p. 296) . The second part of the artery runs along the upper 
border of the greater cornu of the hyoid bone and is placed upon 
the middle constrictor of the pharynx and under cover of the 
hyoglossus. Reaching the anterior border of the hyoglo.ssus 
it ascends to the under surface of the tongue between the genio- 
glossus and hyoglossus muscles ; this constitutes the third part of 
the artery. The fourth part of the artery is its continuation for- 
wards to the tip of the tongue along the lateral side of the genio- 
glossus and is known as the arteria profunda linguae. The 
branches given off from the lingual artery arc : — (i) The 
hyoid branch which has been studied (p. 296). (2) Rami dorsalis 
linguce. These arc two of three small branches which arise 
from the second part of the artery and ascend under cover of 
the hyoglossus to the back part of the dorsum of the 
tongue to supply its mucous membrane, the palatine tonsil 
and the soft palate. {3) The sublingual artery arises from 
the second part of the lingual near its termination under 
cover of the anterior border of the hyoglossus. It passes 
forwards and upwards upon the genioglossus which it supplies 
and ends in the sublingual gland. It sends a twig to anastomose 
with bhe artery of the opposite side and also with the submental 
branch of the external maxillary artery. . (4) The arteria profunda 
linguce (ranine artery) is the fourth or terminal portion of the 
lingual artery. It passes to the tip of the tongue with a tor- 
tuous course along with the lingual nerve. 

The lingual veins are the venae comitantes of the lingual 
artery. They terminate in the internal jugular vein. 

The stylohyoid ligament extends from the tip of the styloid 
process to the lesser cornu of the hyoid bone. It may contain a 
piece of cartilage or may be partially ossified. 

Ihe Glossopharyngeal Nerve is seen in the present stage 
of dissection to emerge from beneath the stylophar3?ngeus muscle. 
Winding round that muscle it curves forwards and passes under 
Cover of the hyoglossus to be distributed to the mucous membrane 
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of the fauces, the sides and dorsum of the tongue and the pala- 
tine tonsil. 

DEEP DISSECTION OF THE NECK 

In this dissection the student has to examine. — I. The 
stylopharyngeus and rectus capitis lateralis muscles. II. The 
internal carotid and ascending pharyngeal arteries ; the ascend- 
ing palatine and tonsillar branches of the external maxillary 
artery and the internal jugular vein. III. The cervical portion 
of the sympathetic trunk ; the glossopharyngeal, vagus, accessory 
and hypoglossal nerves and the first cervical nerve. 

Dissection. Divide the posterior belly of the digastric and 
the stylohyoid muscle near their origin and throw them forwards 
and downwards, noting the nerve twigs supplying them. Divide 
the jxjsterior and terminal branches of the external carotid artery 
and throw the artery forwards. Clean the stylopharyngeus 
muscle without injuring the glos.so-pharyngeaI nerve which 
winds round the lateral side of the muscle and then crosses it. 

The Stylopharyngeus arises from the medial aspect of the 
root of the styloid process of the temporal bone and passes down- 
wards and forwards to the side of the pharynx. Its fibres pass 
between the superior and middle constrictor muscles of the pha- 
rynx ; some an- lost in those muscles ; others are inserted into the 
posterior border of the corresponding lamina of the thyreoid 
cartilage. It is supplied by a twig from the glossopharyngeal 
nerve. It raises the pharynx and thus dilates the cavity of 
the pharynx. 

Dissection, Cut through the base of the styloid process 
and throw it forwards with the attached muscles. The internal 
carotid artery and the internal jugular vein will now be seen 
and they are to be followed upwards to the base of the skull. 
While cleaning the internal jugular vein note the lymph glands 
which surround it. These are the superior deep cervical lymph 
glands. The ascending pharyngeal artery which arises close 
to the origin of the external carotid artery is to be followed up- 
wards as it ascends between the pharynx and the internal carotid 
artery. The ascending palatine artery which has been exposed 
(p. 296) should also be traced upwards. The superior cervical 
ganglion of the sympathetic, the last four cerebral nerves as they 
appear between the internal carotid artery and the internal 
jugular vein close to the skull, the loop between the first and 
second cervical nerves and the pharyngeal and superior laryngeal 
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brcnches of the vagus nerve are to be cleaned in the midst of the 
dense fascia which surrounds them. 

Internal Cartoid Artery. — This vessel commences at the 
bifurcation of the common carotid and runs almost vertically 
upwards to enter the carotid canal in the petrous portion of the 
temporal bone. After its exit from the carotid can 1 its further 
course through the cavernous sinus along the carotid sulcus of 
the sphenoid has been c.xamined (p. 215). Its terminal portion 
reaches the brain by piercing the dura mater medial to the 
anterior clinoid process and will be seen during the dissection of 
the brain. The. portion that lies in the neck is called the cervical 
•portion ; the portion in the carotid canal of the petrous bone, the 
petrous portion ; the portion in the cavernous sinus, the cavernous 
portion ; and the terminal portion in the brain, the cerebral 
portion ; The cervical part of the artery has in front the skin, 
superficial fascia, the platysma, the sterno-cleido-mastoideus, 
the parotid gland, the stylopharyngeus, the stylohyoidcus and the 
posterior belly of the digastricus. It is crossed by the hypoglossal 
and glossopharyngeal nerves, the occipital and posterior 
auricular arteries. Behind it lies against the longus capitis 
and the sympathetic trunk. On its lateral side is the internal 
jugular vein but is separated from the vein near the base of the 
skull by the glossopharyngeal, vagus, accessory and hypoglossal 
nerves. On its medial side arc the pharynx, the palatine tonsil 
and the ascending pharyngeal artery. No branches are given 
olf from the cervical portion of the artery. 

The Ascending Pharyngeal Artery is a shmlcr \esscl which 
takes origin from the external carotid near its commencement 
and runs vertically upwards between the internal carotid artery 
and the wall of the pharynx. Reaching the base of the skull 
it divides into menmgeal branches. It gives off : — (i) prevertebral 
branches which supply the prevertebral muscles and anastomose 
with the ascending cervical artery ; (2) pharyngeal branches which 
supply the constrictor muscles of the pharynx ; one of these 
enters the pharynx above the superior constrictor muscle to 
supply the soft palate and the palatine tonsil ; (3) meningeal 
branches which enter the cranial cavity through apertures at the 
base of the skull, viz., the jugular foramen, the foramen 
lacerum and the hypoglossal canal and supply the duramater ; 
(4) inferior tympanic branch which enters th e tympanic cavity 
through the inferior tympanic canaliculus and anastomoses with 
other tympanic arteries. 
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The ascending palatine artery arises from the external maxil- 
lary artery near its commencement. It ascends between the 
styloglossus and stylopharyngeus muscles and along the lateral 
wall c>f the pharynx to the base of the skull. It gives off two 
branches ; one of which pierces the superior constrictor of the 
pharynx ; the other enters the pharynx along the upper border 
of the muscle ; both supply the soft palate and palatine tonsil. 

The tonsillar branch of the external maxillary artery ascends 
along the lateral wall of the pharynx and pierces the superior 
constrictor muscle to supply the palatine tonsil. 

The Internal Jugular Vein is the continuation of the tran.=- 
verse sinus, which leaves the cranial cavity through the posterior 
compartment of the jugular foramen. At its commencement 
it is joined by the inferior petrosal sinus outside the jugular 
foramen. Here it presents a dilatation called the superior bulb. 
At first it lies upon the rectus capitis lateralis and behind the 
internal carotid artery ; the lower four cerebral nerves interven- 
ing between the artery and the vein. Then it descends on the 
lateial side of the artery up to the upper border of the thyreoid 
cartilage. Below tliat it lies to the lateral side of the common 
caiotid aitery. Throughout its whole course in the neck it is 
contained within the carotid sheath with the vagus nerve. Finally 
it unites with the subclavian vein to form the innominate 
vein behind tlie medial end of the clavicle. Before its termina- 
tion it presents another dilatation called the inferior bulb. 
pail of valves is seen inside the vessel about an inch above its 
termination. Many lymph glands are found both in front of 
and behind the vein. These are the superior deep cervical lymph 
glands. They drain lymph from the face, the mouth and tongue, 
the nasal part of the pharynx, the palate and tonsils and the 
larynx. Their efferents pass to the inferior deep cervical lymph 
glands and to the jugular trunk. 

Tributaries . — The internal jugular vein receives (i) the in- 
ferior petiosal sinus, (2) the common facial, and (3) lingual veins, 
(4) the pharyngeal, (5) the superior and middle tnyreoid veins, 
(6) sometimes the occipital vein. The thoracic duct opens into 
the left internal jugular vein at its union with the left sub- 
clavian vein and the right lymphatic duct into the right internal 
jugular vein at its union with the right subclavian vein. 

Dissection. The cervical portion of the sympathetic, its 
three ganglia and their branches have been partly displayed. 
A very careful dissection is necessary to bring all of them into 
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view. The superior ganglion will be seen by raising the internal 
carotid artery and the vagus and hypoglossal nerves ; its several 
branches are then to be traced. The middle ganglion will be 
seen close to the inferior th5n‘eoid artery ; its branches are to be 
followed. To display the inferior ganglion first divide the costo- 
cervical artery near its origin ; then cut through the subclavian 
artery at the medial border of the scalenus anterior and fix it with 
hooks medially — the ganglion will be seen close to the neck of 
the first rib ; its branches are then to be traced. 

The Cervical Portion of the Ssrmpathetic Trunk consists 
of three ganglia linked together by intervening nerve cords and 
is situated behind the carotid sheath. The ganglia are named 
superior, middle and inferior according to their situation. 

The Superior Cervical Ganglion lies behind the internal carotid 
artery and in front of the longus capitis opposite the second 
and third cervical vertebrfe. It is fusiform in shape and about an 
inch in length. It communicates with (i) the upper four cervical 
nerves by grey rami communicantes. Hence it may bo regarded 
as formed by the fusion of four ganglia corresponding to these 
four cervical nerves. It also communicates with (2) the petrous 
ganglion of the glosso-pharyngcal nerve, (3) the jugular ganglion 
and ganglion nodosum of the vagus nerve, and (4) the hypoglossal 
nerve. Its branches of distribution are ; — (i) The internal carotid, 
nerve which arises from the upper part of the ganglion and ac- 
companies the internal carotid artery to the carotid canal ; this 
nerve constitutes the upward prolongation into the cranium 
of the cervical portion of the sympathetic, (2) The external 
carotid branches are several filaments which surround the external 
carotid artery and form a plexus. From tlie plexus offsets are 
prolonged on the branches of the external carotid artery. (3) 
The laryngo-pharyngeal branches pass to the lateral wall of the 
pharynx and communicates with the pharyngeal branches of the 
glossopharyngeal and vagus nerves forming the pharyngeal plexus. 
Some filaments join the superior lar5mgeal branch of the vagus. 
(4) The superior cardiac nerve arises from the superior cervical 
ganglion by two or more roots. It passes down the neck behind 
the common carotid artery. The subsequent course of the two 
nerves then differ. The right nerve enters the thorax either in 
front of or behind the right subclavian artery and terminates 
in the deep cardiac plexus. The left nerve runs in front of the 
left common carotid artery and joins the superficial cardiac 
plexus. In the neck the superior cardiac nerve is joined by other 
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filaments from (i) the sympathetic, (2) the external lar3mgeal, 
(3) the vagus and (4) the recurrent nerve. 

The Uiddle Cervical Ganglion, the smallest of the three 
ganglia, lies very close to the inferior thyreoid artery opposite 
the sixth cervical vertebra. It gives off grey rami communicantes 
to the fifth and sixth cervical nerves. Hence it may be regarded 
as formed by the fusion of two ganglia corresponding to those 
two nerves. It gives off (i) thyreoid branches which accompany 
the inferior thyreoid artery to the thyreoid gland and communi- 
cate with the external laryngeal and recurrent nerves. (2) The 
middle cardiac nerve passes into the thorax cither in front of or 
behind the right subclavian artery on the right side and on the 
left side between the left common carotid and subclavian arteries ; 
it terminates in the deep cardiac plexus. 

The Inferior Cervical Ganglion lies between the transverse 
process of the seventh cervical vertebra and the neck of the 
first rib behind the vertebral artery. It may be fused with the 
first thoracic ganglion. It furnishes communicating branches 
(grey rami communicantes) to the seventh and eighth cervical 
nerves. Hence it may be regarded as formed by the fusion 
of two ganglia corresponding to those, two nerves. It gives off 
(i) vascular branches which surround the subclavian artery and 
form a plexus around it and its branches ; (2) the inferior cardiac 
nerve which joins the deep cardiac plexus. This ganglion is 
connected with the middle cervical ganglion by two or more 
cords. One of these cords passes in front of the subclavian 
artery and loop round it. This loop is called the ansa subclavia 
(ansa Vieussenii). 

Dissection. Tlic condition of the "part" to which the student 
has so long been engaged in dissection will not permit the tracing 
of the several minute branches of the last four cerebral nerves 
at the base of the skull. If the student wants to examine 
fully these four nerves in the region of the base of the skull, he 
should obtain a fresh part in which the bone has been softened 
by immersing in a weak solution of acid and the nerves hardened 
in spirit. The ring of bone which forms the medial boundary 
of the jugular foramen is to be removed with a scalpel. 

The Glossophatyngeal Nerve is lodged in a bony canal within 
the jugular foramen and here it is enclosed by a tubular sheath 
of dura mater which separates it from the inferior petrosal sinus 
in front and the vagus and accessory nerves behind. It leaves the 
skull and proceeds forwards between the internal jugular vein 
41 
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and the internal carotid artery. It then proceeds medialwards 
and crosses the latter vessel superficially. Thence it passes be- 
neath the styloid process and the stylopharyngeus and winds 
round that muscle. Its further course has been described (p. 316). 

While passing through the jugular foramen two ganglia are 
noticed in connection with the glossopharyngeal nerve, viz,, an 
upper called the superior ganglion (jugular ganglion) and a lower 
called the petrous ganglion. The superior ganglion is situated in 
the upper end of the bony canal containing the nerve and gives off 
no branch. The petrous ganglion is much larger and placed at the 
lower end of the jugular foramen. From the petrous ganglion 
branches of communication are given off (i) to the superior 
Cervical ganghon of the sympathetic, (2) to the jugular ganglion 
of the vagus, and (3) to the auricular branch of the vagus. A 
communicating branch is given off from the glossopharyngeal 
nerve below the petrous ganglion which pierces the posterior belly 
of the digastric and joins the facial nerve after its exit from the 
cranial cavity. The branches of distribution of the glosso- 
pharyngeal nerve are : — (i) tympanic, (2) pharyngeal, (3) nerve 
to the stylopharyngeus, (4) tonsillar, (5) Ungual, and (6) carotid. 

Directions. To trace the course of the tympanic nerve and 
other nerves which pass through the petrous portion of the tem- 
poral bone, a separate piece of the petrous bone with the nerves 
attached to it should be taken and immersed at first in spirit 
to harden the nerves and then in weak acid solution to soften 
the bony tissue. 

The tympanic nerve (Jacobson’s nerve) arises from the pe- 
trous ganghon and reaches the tympanic cavity through a bony 
canal which is situated in the ridge separating the jugular fossa 
from the carotid canal on the inferior surface of the petrous 
bone. Reaching the tympanic cavity it traverses its medial 
wall and lies in a groove on the surface of the promonto ry . Here 
it is joined by two branches, called the superior and inferior caro- 
tico-tympanic branches, which issue from the sympathetic plexus 
around the internal carotid artery in the carotid canal. These 
branches enter the tympanic cavity through the bony wall of 
the carotid canal and join the tympanic branch of the glosso- 
pharyngeal nerve on the promontory forming a plexus called the 
tympanic plexus. Emerging from this plexus the tympanic branch 
then quits the tympanic cavity at its anterior part and passes 
through a bony canal to enter the middle cranial fossa through 
a sUt just lateral to the hiatus canahs faciaUs on the anterior 
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surface of the petrous portion of the temporal bone. In this 
bony canal it is joined by a filament from the geniculate ganglion 
of the facial nerve and is then termed the lesser superficial petro- 
sal nerve. Its exit from the middle cranial fossa through the 
foramen ovale or through the canaliculus innominatus or through 
a slit between the sphenoid and the petrous bone has been seen 
{p. 219). After its exit from the cranial cavity it ultimately 
ends in the otic ganglion which will be seen later on. In the 
tympanic cavity the tympanic nerve supplies filaments to the 
mucous membrane of the tympanum and of the auditory tube 
and to the lining membrane of the mastoid cells. 

The pharyngeal branches are three or four filaments which 
unite with the pharyngeal branches of the vagus and with the 
laryngo-pharyngeal branches of the sympathetic trunk to form 
the pharyngeal plexus. Filaments from this plexus supply the 
muscles of the pharynx and its mucous membrane. 

The nerve to the stylo pharyngeus has been already seen. 

The tonsillar branches supply the palatine tonsil, the soft 
palate and the fauces. 

The lingual branches supply the mucous membrane of the 
posterior third of the tongue and the anterior surface of the 
epiglottis. 

The carotid branches proceed downwards along the internal 
carotid artery as low as the origin of the vessel. 

The Vagus Nerve leaves the skull through the middle com- 
partment of the jugular foramen. In the foramen it is contained 
in the same sheath of dura mater with the accessory nerve 
and separated from the glossopharyngeal which is enclosed in a 
separate sheath and is placed in front. After its exit from the 
foramen the vagus nerve descends vertically within the carotid 
sheath and lies between the internal carotid artery and the in- 
ternal jugular vein in the upper part of the neck ; and between 
the common carotid artery and the same vein in the lower part 
of the neck. Within the carotid sheath it lies on a plane posterior 
to the artery and the vein. Finally it enters the thorax on the 
right side by crossing the first part of the subclavian artery 
and on the left side by passing between the left common 
carotid and left subclavian arteries. 

Two ganglia are seen in connection with the vagus nerve, 
viz., an upper or jugular ganglion (ganglion of the root) and 
a lower or ganglion nodosum (ganglion of the trunk). 

The jugular ganglion is placed in the jugular foramen. It 
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gives off twigs which communicate with (i) the petrous ganglion, 
of the glossopharyngeal nerve, (2) the accessory nerve, and (3) 
the superior cervical ganglion of the syro pathetic. Two branches 
of distribution arise from the jugular ganglion, viz., the menin- 
geal branch and the auricular nerve. The meningeal branch 
passes upwards through the jugular foramen to supply the dura 
mater in the posterior fossa of the skull. The auricular nerve 
(Arnold’s nerve) is joined by a filament from the petrous gang- 
lion of the glossopharyngeal nerve and passes backwards along 
the lateral surface of the internal jugular vein to enter the mas- 
toid canaliculus on the lateral wall of the jugular fossa. Then 
it passes through the substance of the petrous portion of the 
temporal bone and crosses the facial canal above the stylomastoid 
foramen where it gives off a twig to communicate with the facial 
nerve. It then reaches the exterior of the skull by coming out 
through the tympanomastoid fissure between the mastoid pro- 
cess and the external acoustic meatus and divides into two 
branches : one of which communicates with the posterior auricular 
branch of the facial nerve and the other supplies the posterior 
aspect of the auricula and the external acoustic meatus. 

The ganglion nodosum is a cylindrical swelling about three- 
fourths of an inch (2 cm.) in length, developed upon the vagus 
nerve after its exit from the jugular foramen. The cerebral 
portion of the accessory nerve joins the ganglion. Branches of 
communication are given off from the ganglion to (i) the superior 
cervical ganglion of the sympathetic, (2) the loop between the 
first and second cervical nerves and (3) the hypoglossal nerve. 
The branches of distribution given off from the ganglion nodosum 
are two in number, the pharyngeal branch and the superior 
laryngeal nerve. The pharyngeal branch passes downwards 
and forwards crossing the internal carotid artery and enters 
into the formation of the pharyngeal plexus. This plexus is 
formed by the communication of the pharyngeal branches of 
the glossopharyngeal, the vagus and the superior cervical 
ganglion of the sympathetic and supplies the muscles and 
mucous membrane of the pharynx. 

The superior laryngeal nerve passes downwards and medial- 
wards behind the internal carotid artery and divides into the 
external and internal laryngeal nerves. The external laryngeal 
nerve is a long slender filament which passes downwards beneath 
the sternothyreoid muscle and supplies the cricothyreoideus 
and the inferior constrictor of the pharynx. The interal laryngeal 
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nerve descends to reach the thyreohyoid membrane which it 
pierces in company with the superior laryngeal artery to 
supply the mucous membrane of the lar5mx and the 
arytaenoideus. It supplies a fine twig to the superior cardiac 
branch of the sympathetic. 

The branches given off from the trunk of the vagus nerve in 
the neck are the recurrent nerve (on the right side only) and the 
superior cardiac nerves. 

The recurrent nerve (recurrent laryngeal nerve) on the right 
side arises from the vagus opposite the first part of the subclavian 
artery. Winding round that vessel ii passes upwards and medial- 
wards, and reaching the side of the trachea, it proceeds along 
the groove between it and the (esophagus to the lower border 
of the inferior constrictor of the pharynx. The origin of the 
recurrent nerve on the left side below the arch of the aorta and 
its course inside the thorax have been examined (p. 184). In 
the neck the left nerve ascends along the groove between the 
trachea and the oesopha gus like the right recurrent nerve. Both 
recurrent nerves enter the larynx under rover of the lower border 
of the inferior constrictor of the pharynx to supply all the 
intrinsic muscles of the larynx except the cricothyreoideus. 
The branches given off from the recurrent nerve are some cardiac 
branches to the deep cardiac plexus and twigs to the trachea, 
(^esophagus and the inferior constrictor of the pharynx. 

The superior cardiac branches of the vagus are two in number, 
an upper and a lower, on each side. On the right side both the 
upper and lower branches enter the thorax to join the deep cardiac 
plexus. On the left side the upper one joins the deep cardiac 
plexus and the lower one, the superficial cardiac plexus. 

The Accessory Nerve (Spinal accessory nerve) consists of 
two portions, a cerebral and a spinal. In the jugular foramen 
the cerebral portion unites with the spinal portion ; here it is 
connected with the jugular ganglion of the vagus by one or two 
filaments. After its exit from the jugular foramen the cerebral 
portion quits the spinal portion and joins the ganglion nodosum 
of the vagus. But most of the fibres of the cerebral portion of 
the accessory nerve after joining the ganglion nodosum are distri- 
buted to the pharyngeal and superior laryngeal branches of the 
vagus ; a few fibres are carried downwards into the trunk of the 
vagus to be distributed with the recurrent and cardiac nerves. 
The accessory nerve (consisting of the spinal portion only) 
passes backwards and downwards usually in front of the internal 
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jugular vein ; it pierces the sterno-cleido-mastoideus at its upper 
part and supplies some filaments to it. Its further course in the 
posterior triangle of the neck and its termination in the 
trapezius have been described (p. 261). 

Hypoglossal Nerve. — The roots of the hypoglossal nerve 
after piercing the dura mater opposite the hypoglossal canal 
in two bundles unite to from a single trunk inside the canal. 
After its exit from the canal it is very deeply placed under cover 
of the internal jugular vein and the internal carotid artery. It 
next passes downwards and forwards behind the ganglion nodosum 
of the vagus with which it is closely connected. Then it proceeds 
between the internal jugular vein and the internal carotid artery 
till it reaches the lower border of the posterior belly of the 
digastric, and windng round the occipital artery, turns trans- 
versely forwards to cross the external carotid artery and the 
first part of the lingual artery.Its subsequent course has 
been described (p. 315). 

The hypoglossal nerve gives off communicating branches 
to (i) the superior cervical ganglion of the sympathetic, (2) the 
ganglion nodosum of the vagus (sometimes this communication 
is so intimate that it appears as if the two nerves are united 
into one mass, (3) the first cervical nerve, (4) the pharyngeal 
plexus (while it hooks round the occipital artery), and (5) the 
lingual nerve (near the anterior border of the hyoglossus). The 
branches of distribution are (i) meningeal, (2) descending, (3) 
thyreohyoid and (4) muscular. The meningeal branches are given 
off in the hypoglossal canal to supply the dura mater in the poste- 
rior fossa of the skull. The descending branch has been examined 
(p. 285) . The thyreohyoid branch is a long slender twig which 
arises from the hypoglossal nerve near the hyoid bone and supplies 
the thyreohyoid muscle. The muscular branches supply the 
extrinsic and intrinsic muscles of the tongue. 

Dissection. The rectus capitis lateralis, stretching between 
the transverse process of the atlas and jugular process of the 
occipital bone, should now be cleaned and examined. At the 
medial margin of the muscle, the anterior division of the 
first cervical nerve will be found. 

The Rectos Capitis Lateralis arises from the upper surface 
of the tip of the transverse process of the atlas and is inserted 
into the under surface of the jugular process of the occipital bone. 
It is supplied by a branch from the anterior division of the first 
cervical nerve. It inclines the head laterally. 
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Dissection. Divide the rectus capitis lateralis at its attach- 
ment to the transverse process of the atlas and reflect it upwards. 
The anterior division of the first cervical nerve will be seen to 
form a loop with the second cervical nerve. 

Saboooipital Nerve. — The anterior division of the first cervical 
or suboccipital nerve appears first above the posterior arch of 
the atlas and is then directed forwards round the lateral surface 
of its superior articular process and on the medial side of the 
vertebral artery. It appears in front at the medial side of the 
rectus capitis lateralis and descends in front of the transverse 
process of the atlas to form a loop with the ascending branch of 
the second cervical nerve. It supplies a twig to the rectus capitis 
lateralis and from the loop between it and the second cervical 
nerve branches are given off to the rectus capitis anterior and 
longus capitis. It is also connected by communicating filaments 
with the vagus and hypoglossal nerves and with the superior 
cervical ganglion of the sympathetic. 

THE PREVERTEBRAL REGION 

This dissection comprises an examination of (i) the muscles 
found in front of the vertebne, viz., the longus colli and capitis 
and the rectus capitis anterior ; (2) the vertebral artery with its 
companion vein. The prevertebral layer of the deep fascia of 
the neck can also be fully e.xamined now. An opportunity may 
be taken to examine the intertransverse muscles (p. 232) and the 
anterior and posterior divisions of the cervical nerves. 

Dissection. Divide the common carotid artery, the internal 
jugular vein, and the vagus and the sympathetic trunk near 
the first rib and reflect them all upwards. 

The prevertebral fascia is a process of the deep fascia of the 
neck given off from the layer which lines the deep surface of the 
sterno-cleido-mastoideus. It has been already noted that the 
prevertebral layer assists in forming the posterior wall of the 
carotid sheath. It covers the prevertebral muscles and is conti- 
nuous medially with the fascia of the opposite side behind the 
pharynx and the oesophagus. Above it is attached to the base 
of the skull and below it is prolonged into the thorax in front of 
the longus colli. From the anterior aspect of this fascia another 
thin lamina is given off which passes medial to the carotid sheath 
on the surface of the constrictor muscles of the pharynx and is 
prolonged on to the buccinator. This thin lamina is called the 
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bucco-pharyngeal fascia. Thus a space is formed between the 
buccopharyngeal fascia in front and the prevertebral fascia 
behind. This space, called the retro-pharyngeal space, is filled 
with areolar tissue and is continuous below with the posterior 
mediastinum of the thorax, but limited above at the base of 
the skull. The prevertebral fascia is prolonged downwards 
and lateralwards over the scalene muscles into the posterior 
triangle of the neck, where it forms the sheath for the brachial 
plexus and the subclavian vessels. It is further continued 
beneath the clavicle to form the sheath for the axillary vessels ; 
it then becomes fixed to the coraco-clavicular fascia. 

Dissection. Divide the trachea and the oesophagus near 
the first rib and draw them forwards till the pharynx is separated 
from the front of the cervical portion of the vertebral column 
as high as the base of the skull. Define this part of the base 
of the skull taking care not to injure the pharynx and the pre- 
vertebral muscles. Next divide the periosteum over the basilar 
part of the occipital bone. The whole breadth of the basilar 
process extending from one jugular foramen to the other and in 
front of the hypoglossal canal should then be divided by means of 
a sharp chisel ; the sharp edge of the chisel is to be adjusted in the 
interval between the prevertebral muscles behind and the pharynx 
in front — a block being placed against the base of the skull for 
the required support. Next turn the head on its side and saw 
through the skull obliquely downwards and forwards close behind 
the mastoid process until the jugular foramen is reached. Finally 
the same saw cut is to be made on the other side of the head. 
The base of the skull is now divided into two p>ortions, an anterior 
and a posterior. The anterior part of the skull with the pharynx 
attached to it should be separately wrapped up with cloth and 
kept soaked in lotion for future examination. Connected with 
the posterior part of the skull and the cervical fiortion of the 
vertebral column are the prevertebral muscles (Fig. 99) which 
should now be examined. 

The Longus Colli extends from the third thoracic vertebra 
to the atlas and consists of three portions — a middle vertical 
portion, an upper oblique portion, and a lower oblique portion. 
The vertical portion, the largest of the three, arises from the sides 
of the bodies of the first three thoracic and last two cervical 
vertebrae and is inserted into the bodies of the second, third 
and fourth cervical vertebrae. The upper oblique portion arises 
from the anterior tubercles of the transverse processes of the 
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third, fourth and fifth cervical vertebrae and is inserted into 
the tubercle on the anterior arch of the atlas. The lower oblique 
portion arises from the sides of the bodies of the upper two or 
three thoracic vertebrae and is inserted into the anterior tubercles 
of the transverse processes of the fifth and sixth cervical vertebrae. 
The longus colli is supplied by branches from the anterior divi- 
sions of the cervical nerves. It bends the neck forwards and 
also lateralwajrds, 

The Loingns (Rectus capitis anticus major) arises 

by tendinous slips from the anterior tubercles of the transverse 
processes of the third, fourth, fifth and sixth cervical vertebrae 
and is inserted into the inferior surface of the basilar portion 
of the occipital bone in front of the foramen magnum. It is 
supplied by branches from the anterior divisions of the first, 
second and third cervical nerves. It flexes the head. 

The Bectos Capitis Anterior (Rectus capitis anticus minor) 
is partly concealed by the longus capitis which should be divided 
near its insertion and reflected downwards and then the muscle 
will be fully exposed. It arises from the anterior surface of 
the lateral mass of the atlas and is inserted into the under surface 
of the basilar part of the occipital bone behind the insertion 
of the longus capitis. It is supplied by a twig from the loop 
between the first and second cervical nerves. It bends the 
head forwards. 

Dissection. The seven pairs of intertransversarii on each 
side of the cervical region will be seen when the prevertebral 
and scalene muscles are removed from the front and back of 
the transverse processes. After the intertransverse muscles 
and their relations with cervical nerves have been examined, 
the tips of the transverse processes should be cut off with bone 
forceps to expose the vertebral artery. 

The Intertraasyersarii extend between the transverse 
processes of the cervical vertebrse. The anterior intertrahsverse 
muscles pass between the anterior tubercles of two contiguous 
transverse processes and the posterior muscles between the 
posterior tubercles. 

Cervical Nerves.. — The anterior divisions of these nerves 
proceed.laterally between the anterior and posterior intertrans- 
verse muscles. The posterior divisions pass behind the posterior 
intertransverse muscles. 

The Vertebral Artery is usually divided into four parts. 
The first part extends from its origin from the subclavian artery 
42 
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to the point where it enters the foramen in the transverse pro- 
cess of the sixth cervical vertebra. This part of the vessel has 
been examined. The artery then ascends through the foramina 
of the transverse processes of the remaining upper cervical ver- 
tebrae constituting its second part. The third part begins from 
its exit from the foramen transversarium of the atlas and passes 
at first backwards and then medialwards around the lateral 
and posterior aspects of its superior articular process to the 
groove on the upper surface of the posterior arch of the atlas. 
This part of the vessel has been examined during the dissection 
of the suboccrpital triangle. The fourth part runs upwards 
and, piercing the dura mater, enters the cranial cavity 
through the foramen magnum and unites with the artery of 
the opposite side at the low'er border of the pons. The 
dissector should remember that the vertebral artery has 
been divided at the lower border of the foramen magnum 
during the removal of the brain. The union of the two vessels 
at the lower border of the pons will be noted when the brain 
will be studied. While passing through the foramina in the 
transverse processes of the upper six cervical vertebrae it is sur- 
rounded by a nerve plexus derived from the inferior cervical 
sympathetic ganglion and by the vertebral plexus of veins. The 
branches given off from the vertebral artery are : (i) muscular 
branches which supply the deep muscles of the neck ; (2) spinal 
branches which enter the vertebral canal through the interver- 
tebral foramina ; (3) meningeal branch, which is given off before 
it pierces the dura mater ; (4) branches to cercbro-spinal nervous 
system which will be examined later on. 

Vertebral Vein. — There is no companion vein corresponding 
to the fourth part of the vertebral artery. A venous plexus 
is formed round the third part of the artery by the union of veins 
derived from the venous plexus in the suboccipital triangle and 
the venous plexus in the vertebral canal. This plexus descends 
through the foramina transversaria of the cervical vertebra 
in company with the second part of tire artery and ultimately 
terminates in a single vein which emerges from the foramen in 
the transverse process of the sixth cervical vertebra. Its 
subsequent course and termination in the innominate vein have 
been noted. 

ARTICULATIONS OF THE NECK 

Cnnio-vertebral Artioalations. — ^These consist of the arti- 
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culation between the occipital bone and the atlas and the arti-* 
culation between the occipital bone and the epistropheus* 

The articulation between the occipital hone and the atlas consti- 
tutes a pair of condyloid joints, the condyles of the occipital 
bone articulating with the superior articular processes of the 
atlas. The following are the ligaments : — (i) The articular 
capsules which are loose and are attached to the margins of the 
condyles of the occipital bone and the superior articular processes 
of the atlas. Each capsule is lined by a synovial stratum. 

(2) The anterior ailanto-occipital membrane extends from the 
anterior margin of the foramen magnum to the upper margin 
of the anterior arch of the atlas. It is continuous laterally with 
the articular capsules ; it is strengthened in front in the middle 
line by the continuation upwards of the anterior longitudinal 
ligament which connects the tubercle in front of the anterior 
arch of the atlas to the basilar portion of the occipital bone. 

(3) The posterior atlanto-occipital membrane extends from , the 
posterior margin of the foramen magnum to the upper margin 
of the posterior arch of the atlas. On either side it forms an 



Fig. 100. — ^Dissection from behind of the ligaments 
connecting the occipital bone, the atlas and the epistropheus 
with each other. 


1. Membrana tectoria. 

2. Occipital bone. 

3. Ligamentum apicis dentis. 

4. Alar ligament. 

5. Crus soperius. 
b. Crus interius. 


7. Transverse ligament. 

8. Accessory atlanto-epistropbeal 

ligament. 

9. Lat^al mass of atlas. 

10. Atlanto-epistropbeal joint. 

11. Body of .epistropheus. . 
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afcb over the groove behind the superior articular process of 
the atlas and bounds an aperture for the entrance of the verte- 
bral artery and the exit of the suboccipital nerve. Movements . — 
Flexion and extension, which constitute the forward and back- 
ward nodding movements of the head, take place in this joint. 

Articulation between the occipital bone and the epistropheus . — 
The ligaments connecting these two bones are ; (i) The membrana 
tectoria, (2) the two alar ligaments and (3) hgamentum apicis 
dentis. 

The membrana tectoria (occipito-axial ligament) is contained 
inside the vertebral canal and may be regarded as the continua- 
tion upwards of the posterior longitudinal ligament of the verte- 
bral column to the occipital bone. To expose fully this mem- 
brane the posterior arch of the atlas and the vertebral arch of 
the epistropheus should be divided behind the articular processes 
and then hooked upwards. It is attached below, by its narrow 
end, to the posterior surface of the body of the epistropheus, and 
above by its broad end, to the groove on the basilar part of the 
occipital bone in front of the foramen magnum. 

Dissection. Reflect the membrana tectoria upwards by 
dividing it at its attachment to the epistropheus. The trans- 
verse ligament which binds the dens to the anterior arch of the 
atlas together with its upper and lower vertical limbs are now 
exposed. Divide the upper vertical limb which extends from 
the transverse ligament to the anterior margin of the foramen 
magnum. The ligamentum apicis dentis and the alar ligaments 
are now exposed. 

The alar ligaments (check ligaments) are two strong bands 
which arise on either side from the summit of the dens and pass 
upwards and lateralwards to be attached to the medial aspects 
of the condyles of the occipital bone. Excessive rotation of the 
head is stopped by the alar ligaments. 

The ligamentum apicis dentis extends from the summit of 
the dens to the anterior margin of the foramen magnum and 
is placed between the alar ligaments. 

The articulation between the atlas and the epistropheus com- 
prises ; (i) the articulation between the dens and the anterior 
arch of the atlas, which is a pivot joint ; and (2) the articulation 
between the inferior articular processes of the atlas and the 
superior articular processes of the epistropheus, which are 
arthrodial joints. The ligaments connecting these bones are : — 

(i) The anterior longitudinal ligament. It is the continuation 
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upwards of the anterior longitudinal ligament of the vertebral 
column and extends from the anterior surface of the body 
of the epistropheus to the lower border of the anterior arch of 
the atlas. 

(2) The ligamenta flava correspond to the ligamenta flava 
connecting the vertebral arches and connect tlie upper borders 
of the laminae of the epistropheus to the lower border of the 
posterior arch of the atlas. 

(3) The articular capsules are loose and surround the inferior 
articular processes of the atlas and the superior articular 
processes of the epistropheus. Each capsule is lined by a 
synovial stratum and strengthened by an accessory ligament 
extending from the posterior aspect of the base of the dens to the 
posteromedial aspect of the lateral mass of the atlas. 

(4) The transverse ligament of the atlas stretches across the 
ring of the atlas and is attached on either side to a tubercle on 
the medial aspect of the lateral mass of the bone. It holds the 
dens in contact with the anterior arch of the atlas. 

Opposite the posterior surface of the dens a vt^rtical limb, 
called the superior crus, passes upwards to the anterior margin 
of the foramen magnum and another vertical limb, called the 
inferior crus, passes downwards to the posterior surface of the 
body of the epistropheus. The superior crus has been already 
cut and reflected to expose the ligamentum apicis dentis. If 
the superior crus is replaced, the transverse ligament with its 
two vertical limbs will be seen to constitute what is called the 
ligamentum cruciatum atlantis. 

There is a synovial stratum between the anterior surface of 
the dens and the anterior arch of the atlas and another between 
the posterior surface of the dens and the transverse ligament. 

Movements . — The three joints which constitute this articula- 
tion allow rotation of the head — the atlas and head moving 
together round the pivot formed by the dens. Excessive rota- 
tion is stopped by the alar ligaments. 

The articulations of the lower five cervical vertebrae and 
the ligaments connecting them are the sa«ne as seen in the thoracic 
or lumbar region (p. 193). 

THE ORBIT 

Before commencing the dissection of the orbit, the student 
should first study the bony orbit, its roof, floor, medial and lateral 
walls, base, and apex. 
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The following structures have to be examined in the dissection 
of the orbit. 

I. Muscles. — (i) The levator palpebrse superioris, (2) the 
four recti muscles and (3) the two obliqui muscles. 

II. Vessels. — The ophthalmic artery and its branches and 
the ophthalmic veins. 

III. Nerves. — (i) The oculomotor, trochlear, and abducent 
nerves ; (2) the three branches of the ophthalmic division of the 
trigeminal nerve , (3) the zygomatic branch of the maxillary 
nerve ; and (4) the optic nerve. IV. The ciliary ganglion. 

V. The lacrimal gland. VI. The fascia bulbi. 

Dissection. The cavity of the orbit is to be opened by removing 
the bone forming its roof. The saw is to be applied through 
the frontal bone (i) at the medial end of the supraorbital margin 
and {2) at its articulation with the zygomatic bone. Then with 
a chisel the saw cute are to be continued backwards so as to meet 
near the front of the optic foramen, the bony ring of the foramen 
being left intact. By a few gentle strokes of the hammer the 
portion of bone included between these cuts is to be loosened 
and tilted forwards. The remains of the small wing of the sphe- 
noidal bone and the projecting anterior Clinoid process should 
be cut away with bone forceps. Any small projection of 
bone if left behind to interfere with the dissection should be 
removed. And lastly during the dissection of the orbital cavity 
the eye ball should be drawn forwards and kept in this position 
by a piece of thread or hooks. 

The periosteum covering the under surface of the roof of the 
orbit is now exposed. It is loosely attached to the walls of the 
orbit and is continuous posteriorly with the dura mater inside 
the cranial cavity through the superior orbital fissure and the 
optic foramen. In front it is continuous with the peiiosteum 
lining the exterior of the skull. Its connections with the orbital 
septum have been described (p. 278). 

Dissection. The periosteum is to be divided antero-posteriorly 
along the middle line and transversely close to the supra- 
orbital margin. Reflect the flaps medially and laterally. After 
some fat has been removed the dissector will observe the lacrimal 
gland at the lateral and front part of the orbit ; the frontal nerve 
and the supraorbital artery along the middle line ; the lacrimal 
nerve and artery on the lateral side ; and the troclilear nerve 
on the medial side ; the levator palpebrae lying upon the superior 
rectus along the middle line ; the superior oblique muscle on. the 
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medial side ; and a part of the external rectus placed below the 
lacrimal nerve. The frontal nerve is to be followed backwards 
till its entrance through the superior orbital fissure is noted; 
it should then be traced forwards up to its division into the 
supraorbital branch 'which is accompanied by an artery of the 
same name) and the supratrochlear branch. Both the branches 
art; to be traced to the points of their exit from the orbit. 
Similarly trace the lacrimal nerve and lacrimal artery backwards 
and then forwards to their destination to the lacrimal gland. 
Follow the trochlear nerve from the point of its entrance to its 
termination on the superficial surface of the superior oblique 
muscle . 

The Lacrimal Gland has been described (p. 279). Its two 
portions, superior and inferior, which are separated from each 
other by the expanded tendon of the levator palpebr® 
superioris can now be fully examined. 

The Frontal Nerve is the largest of the three branches of the 
ophthalmic nerve. Entering the orbit through the superior 
orbital fissure, it runs forwards between the levator palpebrae 
superioris and the periosteum and terminates about the middle 
of the orbit by dividing into two branches, the supratrochlear 
and the supraorbital. The supratrochlear nerve passes forwards 
and medialwarcls above the pulley of the superior oblique muscle 
and piercing the orbital septum emerges from the orbit at its 
upper and medial angle (p. 200). The supraorbital nerve passes 
forwards and leaves the orbit through the supraorbital notch 
(p. 200). 

The Lacrimal Nerve is the smallest of the three branches 
of the ophthalmic nerve. Entering the orbit through the supe^ 
rior orbital fissure, it runs along the upper margin of the lateral 
rectus muscle in company with the lacrimal artery. It is then 
continued forwards beneath the lacrimal gland to which it supplies 
filaments ; it pierces the orbital septum and terminates in the 
skin of the upper eyelid . Near the lacrimal gland it gives a twig 
which passes downwards to communicate with the zygomatic 
branch of the maxillary nerve. 

The Trochlear Nerve enters the orbit through the superior 
orbital fissure and passing medialwards above the origin of the 
levator palpebrae superioris, ends in the back part of the superior 
oblique muscle on its superficial surface. 

Dissection. Divide the frontal nerve and reflect its ends 
forwards and backwards. Clean the levator palpebrae and on 
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lifting it gently a filament from the oculomotor nerve will be 
seen to enter it after piercing the superior rectus. Clean the 
superior oblique and note that it ends in a tendon which passes 
through a pulley and that it is supplied by the trochlear nerve. 

The Levator Palpebrse Saperioris arises from the under 
surface of the roof of the orbit just above and in front of the 
optic foramen. It is pointed at its origin and widens in front 
into an expansion, the insertion of which has been described 
(p. 278). It is supplied by the superior division of the oculomotor 
nerve which enters its deep surface. It raises the upper eyelid. 

The Superior Oblique arises from the upper and medial margin 
of the optic foramen above and medial to the origin of the rectus 
superior. It passes forwards towards the upper and medial 
angle of the orbit and ends in a tendon which passes through 
a fibrocartilaginous ring, called the trochlea or pulley, attached 
to the trochlear fossa of the frontal bone. It then suddenly 
changes its direction downwards, backwards and lateralwards 
under cover of the superior rectus and becomes inserted into the 
sclera between the rectus superior and rectus lateralis. It is 
supplied by the trochlear nerve. It turns the cornea down- 
wards and lateralwards. Th(' trochlea is lined by a mucous sheath 
which facilitates the movement of the tendon inside it. 

Dissection. Divide the levator palpebra- superioris and 
reflect its ends forwards and backwards. The superior rectus 
muscle is now seen. 

The Bectus Superior arises from that part of the fibrous 
ring which is attached to the upper margin of the optic foramen, 
and is inserted into the sclera at its upper and anterior part about 
one fourth of an inch behind the sclcro-comeal junction. It 
is supplied by a branch from the superior division of the oculo- 
motor nerve which enters its deep surface. It turns the cornea 
upwards. 

Dissection. Divide the superior rectus about its middle 
and reflect the cut ends forwards and backwa rds. While turning 
the posterior part of the muscle backwards, the superior 
division of the oculomotor nerve will be found to enter into its 
deep surface. On removing a quantity of fat the optic nerve is 
seen. The nasociliary nerve, the ophthalmic artery and the 
superior ophthalmic vein are to be followed as they cross the optic 
nerve and their branches are to be traced carefully by removing the 
fat between the optic nerve and rectus laterahs. At the back part 
of the*orbit and on the lateral side of the optic nerve look for the 





Fip, 102 —Diagram of the ocular muscles. 
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small ciliary ganglion. This ganglion will be reached if its long 
root derived from the nasociliary nerve or its short root derived 
from the branch of the inferior division of the oculomotor nerve 
suppl3dng the inferior obhque muscle is traced. Lastly, clean 
the optic nerve fully and separate from one another, the two 
divisions of the oculomotor nerve, the naso-ciliary nerve and the 
abducent nerve which pass between the two heads of the rectus 
lateralis. 

The Nasociliary Nervo (Nasal nerve) enters the orbit between 
the two heads of the rectus lateralis. Crossing the optic nerve 
it passes inedialwards between the rectus medialis and superior 
oblique muscles and enters the anterior ethmoidal foramen 
under the name of the anterior ethmoidal nerve. Passing through 
this foramen it enters the cranial cavity and passes forwards 
along the lateral edge of the lamina cribrosa of the ethmoidal 
bone under cover of the dura mater. It then enters the nasal 
cavity through a slit by the side of the crista galli and runs down- 
wards along the inner surface of the nasal bone. Here it gives 
off internal nasal branches to the mucous membrane of the nose. 
Finally it leaves the nasal fossa and appears on the face as the 
external nasal nerve between the lower border of tlic nasal bone 
and the lateral cartilage of the nose (p. 275). The following 
branches are given off from the nasociliary nerve ; — (i) The 
lung ''oot of the ciliary ganglion arises as the nerve proceeds 
between the two heads of the rectus lateralis ; it then passes along 
the lateral side of the optic nerve to join the postcro-superior 
angle of the ciliary ganglion. Sometimes the sympathetic root 
from the cavernous plexus joins the long root. (2) The long 
ciliary nerves, two or three in number, arise from the nasociliary 
as it crosses the optic nerve and proceed forwards to the eyeball 
where they pierce the back part of the sclera to supply the 
ciliary body, iris and cornea. (3) The posterior dhmodicU nerve 
pcisses through the posterior ethmoidal foramen to supply the 
ethmoidal cells and the sphenoidal sinus. (4) The infratrochlear 
nerve arises from the nasociliary just before it enters the anterior 
ethmoidal foramen and passes beneath the superior oblique 
muscle and its trochlea. It then leaves the orbit and appears 
on the face (p. 275). Near the pulley it is joined by a filament 
from the supratrochlear nerve. 

The Ciliuy Oanglion (Lenticular ganglion) is a minute reddish 
body of the size of a pin’s head, situated at the back part 
of the orbit between the rectus lateralis and the optic nerve. 

43 
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It is quMrangular in shape. Like other cranial ganglia it has 
three roots which enter its posterior border. The short or para- 
sympathetic root is thick and is derived from the branch of the 
inferior division of the oculomotor nerve which goes to supply 
the inferior oblique muscle ; it joins the postero-inferior angle 
of, the ganglion. The long or sensory root is slender and joins 
the postero-superior angle of the ganglion ; it is derived from the 
nasociliary nerve. The sympathetic root is derived from the 
cavernous plexus of the S3anpathetic and joins the ganglion 
below the sensory root ; sometimes it joins the sensory root itself. 
The branches of the lenticular ganglion are the short ciliary nerves 
which arise- from the anterior border of the ganglion. They are 
six to ten in number and arc arranged int two groups ; an upper 
group, running above the optic nerve and a lower group, below 
that nerve. They proceed forwards accompanied by the ciliary 
arteries and long ciliary nerves and pierce the sclera around the 
optic nerve to supply the iris, cornea and the ciliary muscle. 

The Optic Nerve enters the orbit through the optic foramen and 
lies above and medial to the ophthalmic artery. It passes through 
the orbit surrounded by the recti muscles and accompanied by 
the ciliary vessels and nerves. The ophthalmic artery lies below 
and lateral to it. It pierces the back part of the sclera a little 
to the medial side of its centre and expands into the retina 
inside the eyeball. 

The Ophthalmic Artery arises from the internal carotid 
artery on the medial side of tlu' anterior clinoid process and 
enters the orbit through the optic foramen in company with 
the optic nerve lying immediately below and lateral to it. The 
Vessel then crosses the optic nerve obliquely from its lateral to 
the medial side, runs forwards along the medial wall of the orbit 
beneath the lower border of the superior oblique muscle and di- 
vides into two terminal branches, the frontal and dorsal nasal 
arteries. Branches . — (i) The lacrimal arisry arises near the optic 
foramen and passes forwards in company with the lacrimal 
nerve to the kicrimal gland which it supplies as well as the con- 
junctiva. It gives off (a) two lateral palpebral branches which 
run medialwards, one in each eyeUd, near its free margin and form 
an arterial arch, arcus tarseus, by anastomosing with the medial 
palpebral branches of the ophthalmic artery of the opposite 
side ; (b) muscular branches to the neighbouring muscles ; (c) 
one or two zygomatic branches which emerge from the orbit 
through a foramen in its lateral wall ; (d) a recurrent meningeal 
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branch which enters the cranial cavity through the lateral part 
of the superior orbital fissure to supply the dura mater. (2) 
The arteria centralis retinrs is a very small branch which pierces 
the under surface of the optic nerve about half an inch behind 
the eyeball and proceeds forwards in the substance of the nerve 
to the retina. (3) The muscular branches supply the muscles 
of the orbit. Some of them arise from the parent trunk while 
others are derived from its lacrimal and supraorbital branches. 
These muscular branches give off the anterior ciliary arteries 
which form an arterial anastomosis beneath the conjunctiva 
and then pierce the sclera behind the sclerocorneal junction. 
(4) The posterior ciliary arteries arise by two trunks which sub- 
divide into numerous branches. Tliese branches pierce the sclera 
around the entrance of the optic nerve to supply the chorioid 
and ciliary processes. Two of these branches are longer than 
the others and are called the long posterior ciliary arteries.(5) 
The supraorbital artery accompanies the nerve of the same name 
between the periosteum and the levator palpebrae superioris 
and reaches the forehead through the supraorbital notch or fora- 
men (p. 199). In the orbit it gives off muscular branches to the 
neighbouring muscles. (6) The anterior ethmoidal artery accom- 
panies the anterior ethmoidal nerve and passes through the 
anterior ethmoidal canal and supplies the anterior and middle 

1. Internal carotid artery, 

2. Ophthalmic arteiy. 

3. 4. Posterior ciliary arteries. 

5. Arteria centralis retin®. 

Cl. Muscular branches. 

7. Ophthalmic artery. 

8. I-acrimal artery. 

Q Posterior ethmoidal artery. 

10. Anterior ethmoidal artery. 

11. Supraorbital artery. 

12. Lateral palpebral arteries. 

13 Dorsal nasal artery. 

1 4. Medial palpebral arteries . 

15. Frontal artery. 

16. Lacrimal gland. 



Fig. 103.— Diagram of the ophthalmic artery and its 
branches (Buchanan). 
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ethmoidal cells and the frontal sinus. Inside the cranium it 
gives off an anterior meningeal branch (p. 216) which supplies the 
dura mater. Entering the nasal cavity it gives off nasal branches 
to supply the mucous membrane of the nose and ultimately 
appears on the side of the nose between the lower border of the 
nasal bone and the lateral nasal cartilage. (7) The posterior 
ethmoidal artery passes through the posterior ethmoidal canal 
and supplies the posterior ethmoidal cells. Entering the cranium 
it gives off a meningeal branch to the dura mater and nasal 
branches which, passing through the apertures in the lamina 
cribrosa of the ethmoidal bone, supply the upper part of the 
nasal cavity. (8) The medial palpebral arteries are two in number, 
a superior and an inferior. They arise close to the pulley of 
the superior oblique and run lateralwards, one in each eyelid 
near its free margin, to anastomose with the lateral palpebral 
branches already described. (9) The frontal artery is one of the 
terminal branches and accompanies the supratrochlear nerve 
(p. 198). (ro) The dorsal nasal artery is the other terminal branch. 
It leaves the orbit at its medial angle, supplies the outer surface 
of the root of the nose and anastomoses with the angular artery. 

The Ophthalmic Veins are two in number, supeiior and in- 
ferior. The superior ophthalmic vein begins at the medial angle 
of the orbit as the nasofrontal vein which communicates with 
the angular vein. It accompanie.s the ophthalmic artery and 
receives trioutrics corresponding to the branches of the artery ; it 
passes backwards between the two heads of the rectus latera lis 
and opens into the cavernous sinus. The inferior ophthalmic 
vein is formed at the front part of the floor of the orbit by 
some minute veins. It runs backwards below the eyeball and 
the optic nerve, receives some tributaries, and divides into two 
branches. One of these communicates with the pterygoid venous 
plexus through the inferior orbital fissure and the other ends 
in the cavernous sinus either directly or in common with the 
superior ophthalmic vein. 

Becti and the Common Tendmotx$ Bing.— A fibrous or tendinous 
ring surrounds the optic foramen which is the common origin of 
the four recti muscles. This ring is attached to the upper, medial 
and lower margins of the optic foramen. From the lower 
margin it passes lateralwards bridging over the medial end of the 
superior orbital fissure and becomes attached to the tubercle 
on the margin of the great wing of the sphenoidal bone forming 
the lower boundary of the fissure. From this tubercle the band 
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passes to the lateral and upper parts of the optic foramen, thus 
completing the ring. The upper part of the ring is called the 
tendon of Lockwood and the lower part, the tendon of Zinn. 
The rectus superior has been examined. The rectus medialis 
arises from the part of the fibrous ring on the medial margin 
of the optic foramen. The rectus inferior arises from the 
part of the fibrous ring which extends along the lower margin 
of the optic foramen. The rectus lateralis arises by two heads, 
a superior and an inferior. The superior head arises from the 
lateral part of the fibrous ring above the optic foramen. The 
inferior head arises from the lateral part of the fibrous ring below 
the optic foramen and the tubercle on the great wing of the 
sphenoidal bone which bounds the superior orbital fissure below. 
Between these two heads the superior and inferior divisions of 
the oculomotor nerve, the nasociliary nerve, the abducent nerve 
and the ophthalmic veins pass. Each rectus muscle is directed 
forwards and is inserted by a membranous tendon into the sclera 
on the part indicated by its name about one-fourth of an inch 
behind the scloro-corneal junction. The medial and inferior 
recti are supplied by the inferior division of the oculomotor 
nerve ; the rectus lateralis by the abducent nerve. The rectus 
mediali.s turns the cornea rnedialwards ; the rectus inferior, 
downwards ; the rectus lateralis, lateralwards. 

The Abducent Nerve passes between tlie two heads of the rectus 
lateralis and enters the ocular surface of tlie muscle to supply it. 

The Oculomotor Nerve breaks up into a .superior and inferior 
division before entering the superior orbital fissure ; the 
two divisions then enter the orbit through this fissure between 
the two heads of the rectus lateralis. The superior division has 
been seen to pass above the optic nerve and supply the levator 
palpebra: superioris and superior rectus muscles. The inferior 
division breaks up into three branches for the supply of the rectus 
medialis, the rectus inferior and the obliquus inferior. The nerve 
to the last named muscle is long and gives off the short or para- 
sympathetic root to the ciliary ganglion. It passes forwards 
between the rectus inferior and the rectus lateralis to enter the 
posterior border of the inferior oblique muscle. 

Dissection. To expose the inferior oblique muscle, replace the 
eyeball in its natural position. Divide the conjunctiva at the 
inferior fornix ; dissect out the muscle at the anterior part of the 
floor of the orbit ; on removing some fat it will be seen to proceed 
laterally to be inserted into the lateral aspect of the sclera. 
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The Ihlerior Oblitae Miucle arises from a depression on the 
orbital surface of the maxilla just lateral to the aperture for the 
nasolacrimal duct. It passes Jateralwards, backwards and 
upwards at first between the inferior rectus and the floor of the 
orbit, and then between the eyeball and rectus lateralis to be 
inserted into the lateral aspect of the sclera between the lateral 
and superior recti. It is supplied by the inferior division of the 
oculomotor nerve. It turns the cornea upwards and lateral- 
wards. 

The Fascia Bulbi (capsule of Tenon) is a membrane which 
covers the sclera from the optic nerve behind to the sclerocomeal 
junction in front. Its inner surface is smooth and is separated 
from the sclera by periscleral lymph space containing loose areolar 
tissue. Its external surface is covered by the fatty tissue of 
the orbit. Posteriorly it is pierced by the ciliary vessels 
and nerves and by the optic nerve with the sheath of which 
it is continuous. Anteriorly it is blended with the ocular con- 
junctiva near the margin of the cornea. It is perforated by 
the tendons of the ocular muscles which are inserted into the 
sclera and is prolonged backwards on them as tubular sheaths 
to be continuous with the perimysium of the muscles. The 
.sheath on the superior oblique muscle extends up to its pulley ; 
that on the inferior oblique up to the floor of the orbit. The 
sheath on th<' rectus medialis sends a triangular process medial- 
wards to be attached to the lacrimal bone. This is called the 
medial check ligament. Similarly the .sheath on the rectus lateralis 
sends a triangular process to be attached to the zygomatic bone. 
This is called the lateral check ligament. These check ligaments 
are so called because they check or limit the actions of the two 
recti. The sheath on the inferior rectus is strengthened and is 
blended on either side with the check ligaments forming the 
suspensory ligament (Lockwood) which stretches across the ante- 
rior part of the orbit below the eyeball like a hammock and 
is. attached medially to the lacrimal bone and laterally to the 
zygomatic bone. The sheath prolonged on the superior rectus 
blends superiorly with the tendon of the levator palpebrse. 

DiS86Ction. Divide the conjunctiva by a circular incison 
behind the cornea and reflect it backwards together with the 
fascia bulbi up to the point of entrance of the tendons of the 
ocular muscles. Note the apertures for the tendons and the 
tubular sheaths prolonged backwards from the margins of the 
openings on the muscles. 
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MOUTH, PHARYNX AND PALATE 

The dissector should now take the anterior part of the divided 
skull and proceed to study in the order given below. 

The Houth consists of an outer portion called the vestibule 
and an inner portion called the cavity proper of the mouth. 
The vestibule of the mouth is a slit-like space bounded in front 
by the lips and cheeks and behind by the gums and teeth. In 
front it presents the onjice of the mouth ; and the parotid ducts 
open into it posteriorly. It communicates with the cavity of 
the mouth proper behind the last molar teeth. The cavity 
proper of the mouth is bounded in front and laterally by the 
teeth and gums covering the aveolar arches. Behind it 
leads to the pharynx through the isthmus of the fauces. 
Its floor is formed by the tongue and the mucous membrane 
extending from the organ to the inner aspect of the man- 
dible. Its roof is formed by the hard and soft palates. The 
ducts of the submaxillary and sublingual glands open' 
into it. 

The Lips (Labia oris) are lined externally by skin and inter- 
nally by mucous membrane and enclosed between them are the 
orbicularis oris with other facial muscles converging into it, the 
labial glands and vessels. The fold of the mucous membrane 
in the middle lino; connecting the inner aspect of each hp with 
the gum covering the corresponding alveolar arch is called the 
frenulum. The upper ami the lower lip form by their junction, 
on either side, the labial commissure which bounds the angle 
of the mouth. The vertical groove descending from the columna 
nasi on the middle of the outer surface of the upper lip is called 
the philtrum. 

The Cheeks (buccas) are lined externally by skin and internally 
by the mucous membrane of the mouth and between them 
are enclosed muscles (chiefly the buccinator), a large quantity 
of fat and areolar tissue, branches of the external maxillary 
artery and facial nerve, and buccal glands. 

The OamS cover the alveolar processes and surround the 
necks of the teeth. They are composed of dense fibrous tissue 
covered by mucous membrane. 

The Teeth are thirty-two in number, sixteen in each jaw, 
viz., four incisois, two canines, four premolars or bicuspids and 
six molars. Each tooth consists of (i) the crown or the portion 
projecting above the level of the gum ; (a) the neck or the part 
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surrounded by the gum ; and (3) the root or the portion 
embedded within the alveolus. 

The bthmas of the Fauces is the opening by which the cavity 
of the mouth communicates with the phaiynx. It is bounded 
above by the soft palate, below by the dorsum of the tongue 
and on either side by an arched fold called the glossopalatine 
arch. The glossopalatine arch (anterior pillar of the fauces) is 
formed by the glossopalatinus covered by mucous membrane 
and extends from the soft palate downwards, lateralwards and 
forwards, to the side of the tongue. 

Directions. The pharynx should bo filled with tow and the 
part fixed with hooks on a block. 

The Pharjmz is a masculo-membranoas tube, about five 
inches in length, extending from the base of the skull to the 
body of the sixth cervical vertebra. It serves as the passage 
for carrying air to the larynx and food to the (e.sophagus. Its 
greatest breadth is at the base of the skull ; then it narrows oppo- 
site the hyoid bone ; its narrowest portion is opposite the ciicoid 
cartilage where it becomes continuous with the oesophagus. 
Above, it is attached to the base of the skull ; behind, it is connected 
by loose areolar tissue with the prevertebral fascia. In front, the 
pharynx is deficient where it communicates witli the nasal cavi- 
ties, the mouth and the larynx ; and is limited by its attachment 
on cither side from above downwards to the medial pterygoid 
lamina, the pterygomandibular raphe, the mandible, the 
tongue, the hyoid bone and the tliyreoid and cricoid cartilages. 
Laterally, it is in relation with the styloid process and the muscles 
attached to it, and the great vessels and nerves of the neck. 
Below, it opens into the oesophagus. 

Structure of the pharynx . — The wall of the pharynx is com- 
posed of the following layers from without inwards : (i) bucco- 
pharyngeal fascia, (2) pharyngeal venous plexus, (3) muscular 
layer, (4) fibrous layer or pharyngeal aponeurosis, and (5) mucous 
membrane. 

The buccopharyngeal fascia covers the pharynx and the 
buccinator and has been described (p. 328). The pharyngeal 
venous plexus is formed by a number of small veins ramifying 
and joining with each other upon the muscular wall of 
pharynx. This plexus terminates in two or more pharyngeal 
veins which open into the internal jugular vein. The muscular 
layer is composed of the three constrictor muscles and the stylo- 
phaiyngeus, pharyngopalatinus and salpingopharyngeus muscles. 
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OisseotiOQ. Clean the surfaces of the constrictor muscles 
by removing the remains of the buccopharyngeal fascia and 
the pharyngeal plexuses of veins and nerves. 

The Goiut£ict(tt Moacles of the pharynx are three in number, 
superior, middle and inferior. 

The inferior constricior muscle arises (i) from the side of the 
cricoid cartilage, (2) from the inferior cornu and oblique line 
of the thyreoid cartilage, and (3) from the surface of the thyreoid 
cartilage behind the oblique line. The fibres from these origins 
pass in an arched manner backwards and medialwards and 
become inserted, with the muscle of the opposite side, into the 
postcro-median raphe of the pharynx. The lower fibres are 
horizontal and continuous with the circular fibres of the 
oesophagus. The upper fibres are oblique and overlap the lower 
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part of the middle constrictor The internal laryngeal nerve 
lies near the upper border and the recurrent nerve near the lower 
border of the muscle prior to their entrance into the larynx. 

The middle constrictor muscle is triangular in shape and 
arises by its narrow end (i) from the upper border of the greater 
cornu of the hyoid bone, (2) from the lesser cornu, and (3) from 
the lower end of the stylohyoid ligament. The fibres diverge 
backwards and medialwards in a fan-shaped manner and become 
inserted, with the muscle of the opposite side, into the postero- 
median raphe. The lower fibres are overlapped by the inferior 
constrictor and the upper fibres overlap the superior constrictor 
muscle. 

The superior constrictor muscle is quadrilateral in shape and 
arises (i) from the lower third of the posterior border of the 
medial pterygoid lamina and its hamulus, (2) from the ptcrj^go- 
mandibular raphe, (3) from the posterior end of the mylohyoid 
line of the mandible, and (4) from the side of the tongue. The 
fibres arch backwards and medialwards and are inserted into the 
posteromedian raphe — the highest fibres being inserted into 
the pharyngeal spine on the basilar portion of the. occipital 
bone. The upper border of the muscle is concave and dots 
not reach the base of the skull ; the gap (sinus of Morgagni) 
is filled up by the pharyngobasilar fascia and transmits the 
levator veli palatini and the auditory tube. The lower border 
of the muscle is overlapped by the midde constrictor ; and 
between the two muscles in this situation, the stylo pharyngeus 
proceeds to its insertion. 

Nerve-supply. — The constrictor muscles arc supplied by the 
pharyngeal plexus of nerves, the inferior constrictor receiving 
additional branches from the external laryngeal and recurrent 
nerves. Actions. — They diminish the size of the pharynx and in 
swallowing the bolus of food is forced into the oesophagus by 
the successive actions of the superior, middle and inferior con- 
strictors. 

The pharyngopalatinus and the salpingopharyngcus will 
be studied later on. 

The Phaiyngeal Aponeorosis forms the fibrous layer of 
the wall of the pharynx lying between the muscular layer and 
the mucous membrane. At the upper part of the pharynx 
between the concave upper margin of the superior constrictor 
and the base of the skull where the muscle fibres are absent 
is thick and strong and is called the pharyngobasilar fascia. 
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which is attached above to the basilar portion of the occipital 
bone and the petrous portion of the temporal bone. As it 
descends it gradually diminishes in thickness and is ultimatey 
lost between the muscular and mucous layers. It is strengthened 
posteriorly by a tendinous band, the postero-median raphe df 
the pharynx, which is attached above to the pharyngeal spine 
of the ba.silar part of the occipital bone and then descends 
vertically. 

Dissection. Lay open the pharynx by a vertical incision 
in the middle line along its posterior wall and then divide it 
transversely near its attachment to the base of the skull. Then 
remove the tow and clean its interior. 

The student should note that the pharynx may be subdivided 
from above downwards into three portions : (i) the nasal portion 
lying above the level of the soft palate ; (2) the oral portion lying 
below the level of the soft palate, between it and the hyoid bone ; 
and (3) the laryngeal portion from the level of the hyoid bone to 
that of the cricoid cartilage. The mucous membrane lining 
those three portions should also be studied. 

The Nasal Portion (nasopharynx) is the uppermost part 
of the pharynx and communicates in front with the nasal cavities 
by the choanae. On the lateral wall at the lower and back part 
of the choan« is seen on either .side the ostium pharyngeum or 
pharyngeal opening of the auditory tube. This opening is bounded 
behind by an elevation called the torus iubarius (Eustachian 
cushion). From the lower part of the torus an elevated fold of 
mucous membrane, called the salpingopharyngeal fold, descends 
vertically along the lateral wall of the pharynx. This prominence 
is caused by salpingopharyngeus muscle covered by mucous 
membrane. Behind the torus is a depression called the 
pharyngeal recess (fossa of Rosenmullcr). The mucous membrane 
of the posterior wall presents a collection of lymphoid tissue 
called the pharyngeal tonsil which is best seen in childhood. 
The roof is formed by the basilar portion of the occipital bone 
and the basisphenoid covered by mucous membrane, and the 
floor, by the upper surface of the soft palate. 

The Oral Portion communicates in front with the cavity 
of the mouth through the isthmus of the fauces. On its lateral 
wall behind the glossopalatine arch is seen on either side another 
arched fold called the pharyngopalatine arch (posterior pillar 
of the fauces) ; this arch extei^s from the soft palate downwards-, 
lateralwards and backwards to the lateral wall of the pharynx 
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and is caused by the pharyngopalatinus muscle covered by mucous 
Bieipbrane. Between, the glossopalatine arch in front and the 



Fig. 105. — Pharyn.x laid open from behind (Sappey). 


A. Styloid process. 

B. Occipital bone. 

C. Septum nasi. 

D. Middle nasal concha. 

E. Inferior nasal concha. 

F. Soft palate. 

G. Choana. 

H. , Auditory tube. 


I. Uvula. 

J. Palatine tonsil. 

K. Epiglottis. 

L. Back of tongue. 

M. Tip of arytaenoid cartilage. 

N. Back of cricoid cartilage. 

O. (Esophagus. 

P. Aryepiglottic fold. 


pharyngopalatine arch behind is a triangular depression at the 
lower part called the sinus tonsillaris which lodges the palatine 
tonsil. The upper part of the sinus tonsillaris above the level 
of the palatine tonsil is called the supratonsiUar fossa. 

The Laryngeal Fotttdn of the pharynx presents in its anterior 
wall the superior aperture of the larynx. This aperture is 
triangular in shape and its base is formed by the upper border of 
the epiglot+is and the sides by two folds of mucous membrane, 
called the aryepiglottic folds, which extend from the lateral 
margins of the epiglottis to the arytaenoid cartilages. On each 
side of the laryngeal opening js a recess called the sinus piri- 
formis which is bounded laterally by the thyreoid cartilage and 
the hyothyreoid membrane and medially by the arytaenoid 
cartilage and the aryepiglottic fold. 
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The Soft Palate is a musculomembranous partition which 
intervenes between the cavity of the mouth and the nasal part 
of the pharynx. It is a movable partition which can clo‘e the 
opening from the pharynx into the mouth (when it is depressed) 
or shut off communication with the nasal cavities (when it is 
elevated). It censists of a fold of mucous membrane, between 
the two layers of which are enclosed (i) a number of muscles, 
(2) an aponeurosis — the palatine aponeurosis, (j) vessels, (4) 
nerves, and (5) mucous glands. Its anterior margin is attached 
to the posterior border of the hard palate. Its posterior mai^in 
is free and from the centre of it hangs a conical projection called 
the uvula ; from the base of the uvula on either side two arched 
folds, the pillars of the fauces, curve downwards. Laterally 
it is blended with the sides of the pharynx. Its upper surface 
is convex and is continuous with the floor of the nasal cavities ; 
its under surface is concave and is continuous with the roof of 
the mouth. 

Dissection. To dissect the muscles the soft palate should 
be made tense by means of hooks and the mucous membrane 
from its upper and lower surfaces and from the pillars of the 
fauces IS to be removed. Tlie muscles arc the musculus uvula;, 
the levator veh palatini, the tensor veli palatini, the glosso- 
palatmus and the pharyngopalatinus. The levator veli palatini 
will be exposed fully by removing the mucous membrane between 
the opening of the auditory tube above and the upper margin 
of the superior constrictor of the pharynx below. 

The Mascuius Uvul® (Azygos uvulie) arises from the posterior 
nasal spine of the palatine bone and is inserted after uniting 
with its fellow of the opposite side into the submucous tissue 
of the uvula. It is supplied by the accessory nerve through the 
pharyngeal plexus. It elevates the uvula. 

The Levator Veli Palatini (Levator palati) arises (i) from 
the rough area on the under surface of the petrous bone and 
(2) from the medial lamina of the cartilage of the auditory tube. 
It passes downwards and forwards, pierces the pharyngobasilar 
fascia close to the upper border of the superior constrictor muscle 
and is inserted into the soft palate and into the palatine aponeu- 
rosis. The posterior fibres of the muscle are continuous with the 
corresponding fibres of the opposite side across the middle line. 
It is supplied by the accessory nerve through the pharyngeal 
plexus. It elevates the soft palate. 

The Tensor Veli Felatmi (Tensor, palati) arises (i) from the 
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scaphoid fossa at the base of the medial pterygoid lamina, (2) 
from the medial aspect of the spina angularis , and (3) from the 
lateral lamina of the cartilage of the auditory tube. It passes 
vertically downwards along the lateral surface of the medial 
pterygoid lamina and ends in a tendon which passes horizontally 
medialwards hooking round the pterygoid hamulus. The 
tendon then expands and is inserted into (i) the palatine apon- 
eurosis and (2) into the transver.se ridge and the surface of bone 
behind it on the undersurface of the horizontal part of the pair- 
tine bone. It is supplied by the mandibular nerve through 
the otic ganglion. It makes the soft palate tense. 

The Glossopalatinus (Palatoglossus) arises from the anterior 
surface of the soft palate where its fibres are continuous with 
those of the opposite side across the middle line. It passes 
downwards, lateralwards and forwards to be inserted into the 
posterior part of the side of the tongue. It is supplied by the 
accessory nerVe through the pharyngeal plexus. When the 
two muscles act they approximate the anterior pillars and thus 
shut off the cavity of the mouth from the pharynx. 

The Fharyngopalatinus (Palatopharyngeus) at its origin 
from the soft palat(“ consists of two strata, an upper and a loiver 
The upp^r stratum is the uppermost muscular layer in the soft 
palate lying just beneath the mucous membrane and is 
continuous across the middle line with the corresponding stratum 
of the opposite side. The lower stratum ari.ses from the posterior 
border of the palatine bone, and from the palatine aponeurosis ; 
some of the fibres are continuous, with those of the opposite 
side along the middle line. Between these two strata are enclosed 
the musculus nvu’^e and the levator veli palatini. .\t the lateral 
border of the soft palate these two strata unite and are reinforced 
by another muscular slip, the salpingo-pharyngeus muscle, 
which arises from the lower border of the cartilage of the auditory 
tube. The muscle with the three parts blended then passes 
downwards and backwards forming with the overlying mucous 
membrane, the pharyngopalatine fold. It next blends with the 
stylopharyngeus and becomes inserted into the posterior border 
of the thyreoid cartilage and into the lateral wall of the pharynx. 
It is supplied by the accessory nerve through the pharyngeal 
plexus. It raises the laiynx and lower part of the phaiynx. 

The PBlatine Aponeurosis is a strong fibrous membrane 
which supports the muscles of the soft palate. In front it is 
attached to the posterior border of the Hard palate where it is 
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thick. It becomes very thin behind and canhol\^be demon- 
strated near the free margin of the soft palate. ‘ 

Vessels ol the Soft Palate. — ^These are three in nnmber ; 
(i) the ascending palatine branch of the external maxillary 
artery (p. 296), (2) the palatine branch of the ascending pharyn- 
geal artery (p. 319). and (3) the descending palatine branch 
of the internal maxillary artery, which is described later. 

Nerves ol the Soft Pc^te. — The nerves supplying the muscles 
of the soft palate have been already noted. The posterior and 
middle palatine nerves descend from the sphenopalatine ganglion 
and supply the mucous membrane of the soft palate. 

The palatine glands are seen on its posterior surface and 
round the uvula. 

The Auditory Tube (Eu.stachian Tube) establishes communi- 
cation between the tympanic cavity and the nasal part of the 
pharynx. It is about one and a half inches (36 mm.) in length. 
The lateral third of the tube is bony, whereas the medial two- 
tlurds is formed partly by cartilage and partly by fibrous tissue. 
On removing the mucous membrane of the pharynx the carti- 
laginous and fibrous portion of the tube will be expospd. The 
tube passes backwards, lateralwards and slightly upwards from 
the pharynx. The cartilaginous portion is formed by the folding 
of a triangular lamina of fibrocartilage in such a way that the 
medial and upper walls are formed by it, leaving a gap in the 
lateral and lower walls which is filled up by fibrous tissue. A 
muscular slip, called the dilator tuba, arises from the lateral 
margin of the cartilage and descend.s to join the tensor veli 
palatini. The lumen of the tube is widest at the pharyngeal 
opening and narrowest at the junction of the cartilaginous and 
bony portions. This narrowest part is called the isthmus. 

The Palatine Tonsils arc two roimded bodies of lymphoid 
tissue placed in the lower parts of the sinus tonsillaris, one on 
each side. The lateral or deep surface of each tonsil is Covered 
by an incomplete fibrous capsule and is embedded in some 
loose connective tissue which lies against the superior constrictor 
of the pharynx. Its free or medial surface presents many minute 
orifices leading into crypts or recesses. A semilunar fold of 
the mucous membrane extends backwards from the glossopala- 
tine arch forming the medial wall of the supratonsillar fossa. 
This fold is called the plica semilunaris. The student should 
note that the tonsil lies in relation (i) with the external maxillary 
artery, — the pharyngeal wall intervenes between it and th,i§ 
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Ke ^bout aapmicli b^ind and lateral to it. The arteries siippl5dng 
the tonsil are th« dorsalis linguae branch of the lingual, the ascend- 
ing palatine, and tonsillar branches of the external maxillary, 
the ascending pharyngeal artery and the descending palatine 
branch of the internal maxillary artery. 

THE CAROTID CANAL 

Di a W Cfcioa. To expose the carotid canal in the petrous 
portion of the temporal bone remove its inferior wall with the 
bone forceps, taking the internal carotid artery as a guide. 

The Internal Carotid Ptozns is placed on the lateral side of 
the internal carotid artery in the carotid canal. The dissector 
has traced the internal carotid nerve derived from the superior 
cervical ganglion of the sympathetic trunk accompanying the 
internal carotid artery up to the inferior opening of the carotid 
canal. In the canal the internal carotid nerve divides into 
two branches, a medial and a lateral. The lateral branch breaks 
up into ftlarrients to form the internal carotid plexus on the lateral 
side of the artery. The medial branch gives off filaments to the 
internal carotid plexus and enters the wall of the cavernous sinus 
to form the cavernous plexus. Occasionally a minute ganglion, 
carotid ganglion, is seen in the internal carotid plexus. Branches 
of the internal carotid plexus . — The plexus communicates wdth 
(i) the tympahk plexus by the superior and inferior carotico- 
tympartic hrdnehis which join the tympanic plexus traversing 
thewallof the carotid canal, (2) with the sphenopalatine ganglion 
by means of a branch, the deep petrosal nerve, which pierct.s the 
cartilage filling up the foramen lacerum and joins the greater 
superficial petrosal nerve forming the nerve of the pterygoid canal 
(Vidian nerve), (3) with the semilunar ganglion, and (4) with 
the abducent nerve. 

IntwiuU Carotid Artery. — Its petrous jxirtion is now seen. 
On entering the carotid canal it first ascends vertically and 
then turps forwards and medialwards. It loaves the canal, 
enteis the cranial cavity at the apex of the petrous bone and, 
passing acrqss the foramen lacerum, ascends to enter the wall 
of the cavernous sinus. The tympanic cavity and the cochlea 
ke Whind it, and the semilunar ganglion lies above, it near its 
exit from the canal. A minute branch of the artery, called 
carotkotyfnpank branch, enters the. ,tyippani(; cayity through 
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a minute foramen in tlie posterior wall of Ifje ; another 
small twig, the pterygoid branch, passes into the pwtJiSoid cattali 

The caroiiid plextts of veins accompanies the iflteanal carotid 
artery in the carotid- canal. 

THE OTIC GANGLION 

Disseotion. Reference has been made of the otic ganglion 
during the dissection of the infratemporal region. This gang- 
lion should now be searched for in the in£ratemportiI| Region. 
Look for the middle meningeal artery wher/E it ds embraced 
by tlie roots of the auriculotemporal nerve. The ganglion, 
lies in front of the middle meningeal artery, close to. the foramen 
ovale, and medial to the mandibular nerve. If the nerve fo. the 
internal pterygoid muscle is secured it will lead to the otic gang- 
lion. for two or three filaments from this nerve join the otic gang- 
lion and form its motor root. 

The Otic Ganglion. is a small oval ganglion placed immediately 
below the foramen ovale, on the medial side of the mandibular 
nerve, and in front of the middle meningeal artery. Its motor root 
is fomied by two or three filaments derived from the nerve to 
the ptcrygoideus internus ; the sensory root is derived from the 
lesser superficial petrosal nerve which joins the ganglion at its 
posterior border ; the parasympathetic root is supplied by the 
facial nerve through the lesser superficial petrosal nerve. The 
sympathetic root comes from the plexus around the middle 
meningeal artery. The branches of the otic ganglion are ; — (i) 
branch to the tensor veli palatini which pas.ses forwards 
and enters the muscle, (2) a twig which passes backwards 
and supplies the tensor tympani, and (3) communicating 
filaments to the chorda tympani nerve and filaments to one 
or both roots of the auriculo-tcmporai nerve. 

THE MAXILLARY NERVE 

Dissection. Remove the temporal muscle as also the origin 
of the ptcrygoideus extemus. Saw through the sfcuH ; begin 
at the cut margin above the external acoustic meatus and proceed 
downwards and forwairds towards the medial end of the superior 
orbital fissure along the lateral side of the foramen rotuhdutn — 
this saw-cut will pass through the squamous part of the tempbral 
bohe and the great wing of the sphenoidal bone.' Another saw- 
cut is to be made from the saw'n margin of the skull above the 
45 
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anterior boijder of the great wing of the sphenoidal bone 
in a downward direction to the termination of the first saw-cut. 
Remove the piece of bone included between these two cuts. 
For convenience of dissection, remove the remainder of the 
great wing of the sphenoidal bone but keep the circumference 
of the foramen rotundum intact. Remove the periosteum 
from the floor of the orbit. Finally, lay open the whole length 
of the infraorbital canal. The maxillary nerve and its branches 
are now to be dissected out. The zygomatic nerve will be seen 
along the lower part of the lateral wall of the orbit. 

Maxillary Nerve (Superior maxillary nerve). — The origin 
of the nerve from the semilunar ganglion and its course inside 
the cranium have been examined. It leaves the cranial cavity 
through the foramen rotundum and, crossing the upper part 
of the pterygopalatine fossa, inclines latcralwards and enters 
the orbit through the inferior orbital fissure. It then traverses 
the infraorbital canal in the floor of the orbit accompanied by the 
infraorbital ves.sels assuming the name of the infraorbital nerve. 



Fig. io6. — Dissection of the maxillary nerve and spheno- 
palatine ganglion (Hirschfeld and LeveilJe). 


1. Medial wall ot orbit 

2. Facial nerve. 

3. Maxillary nerve. 

4. Posterior superior alveolar 

nerve. 

5. Zygomatic branch (cut). 

6. Anterior superior alveolar 

nerve. 

7. Sphenopalatine ganglion. 

8. Nerve o{ pterygoid canal. 

9. Deep petrosal nerve, 

10. Abducent nerve. 


11. Greater superficial petrosal 

nerve. 

12. Internal carotid plexus of sym- 

pathetic. 

13. Lesser superficial petrosal 

nerve. 

14. Superior cervical ganglion. 

15. Chorda tympani nerve. 

ifi. Tympanic branch of glosso- 
pharyngeal nerve. 

17. Glossopharyngeal nerve. 

18. Internal jugular vein. 
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It issues out of the infraorbital foramen anti appears on the 
face (p. 275). 

Branches. (i) The meningeal branch given off within the 

cranium has been examined. (2) The zygomatic nerve (temjxjro- 
malar nerve) arises from the maxillary nerve in the pterygo- 
palatine fossa and, entering the orbit through the inferior orbital 
fissure, divides into two branches, the zygomatico-temporal and 
the zygomaticO'facial. The zygomaticotemporal branch pas.ses 
along the lateral wall of the orbit and receives a communicating 
filament from the lacrimal nerve. It issues out of the orbit 
through a foramen in the zygomatic bone and appears in the 
temporal fossa. Its distribution to the skin of the temporal 
rcgion has been examined (p. 200). Yhc zygomaticofacial branch 
also issues out of the orbit through a canal in the zygomatic 
bone and appears on the face (p. 275). (3) The sphenopalatine 

branches, two in number, descend to join the sphenopalatine 
ganglion and conslitut<“ its sensory roots. (4) The posterior 
superior alveolar nerve (posterior superior dental nerve) arises 
before the maxillary nerve, enters the orbit. It divides into two 
branches which descend along the infratemporal surface of the 
maxilla and supply filaments to the gum and the mucous mem- 
brane of the check. They then enter the po.sterior alveolar 
canals and supply the lining membrane of the maxillary sinus 
(antrum of Highmore) and the three molar teeth. (5) The 
middle superior alveolar nerve arises from the infraorbital nerve 
at the back part of infraorbital canal and descends through 
a minute canal in the lateral wall of the maxillary sinus to supply 
the two premolar teeth. (6) The anterior superior alveolar nerve 
arises from the infraorbital nerve at the front part of the infra- 
orbital canal. It descends through a minute canal in the 
anterior wall of the maxillary sinus and, after giving off a 
branch to the mucous membrane of the anterior part of the 
inferior meatus, supplies filaments to the incisor and canine 
teeth . 

The infraorbital artery which accompanies the infraorbital 
nerve should be examined now. It is a branch of the internal 
maxillaiy artery given off in the pterygopalatine fossa. In 
the infraorbital canal it gives off the anterior superior alveolar 
artery which accompanies the nerve of the same name and has 
the same method of distribution. Its termination in the face 
has been examined. The infraorbital vein terminates in the 
pterygoid venous plexus. 
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THE NASA.L CAVITIES 

Dissoction. The larynx and tongue with the loose piece of 
the mandible should now be removed from the front part of 
the skull and kept aside for subsequent examination. For this 
purpose it will be necessary to make a curved incision. Begin 
from the angle of the mouth and proceed backwards cutting 
through the buccinator, the mucous membrane of the cheek, 
the lateral wall of the pharynx and any vessels and nerves which 
stand in the way. The same thing is to be done from the angle 
of the mouth on the opposite side. The fore part of the skull 
should then be divided into two lateral halves by sawing it 
in the sagittal direction. First saw through the roof of the 
nasal cavity a little to the left of the middle line, so that the 
septum of the nose remains intact witli the right half of the 
section. Place the roof of the mouth uppermost ; divide the 
soft parts a little to the left of the middle line and saw through 
the hard palate and the alv^lar process of the maxilla to com- 
plete the section. 

The Septum of the Nose forms tlie medial wall of the nasal 
cavities. It is composed partly of bone and partly of ctirtilage. 
It is often deflected to one or tlu' other side. T.he mucous mem- 
brane covering it is divisible into two i>crts : tliat eovtuing 
the upper third of the septum is called th<‘ olfactory area, in which 
the branches of the olfactory nerves ramify ; it is thinntu than 
that covering the lower two thirds of the septum, called the 
respiratory area, which is very vascular and contains many 
mucous glands. On the lower and anterior part of the septum, 
a minute orifice leading into a blind canal, called the vomeronasal 
organ of Jacobson, is seen. This organ corresponds to a similar 
highly developed structure seen in many lower animals. 

Directions. The student should next study the, constituent 
parts of the nasal septum. The mucous membrane is to be 
removed from the whole of the left side of the septum. A 
macerated skuU with the nasal septum expxised should be pro- 
cured which will facilitate the study of the dissected part. 

Formation of the nasal septum . — The bones entering into 
its formation are the crest of the nasal bones and the frontal 
spine in front ; the perpendicular lamina of the ethmoidal bone 
in the middle, the vomer and the rostrum of the sphenoidal bone 
behind ; and the crest formed by the palatine bones and the 
palatine processes of the maxillary bones below. The triangular 
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gap left in front between the vomer and the perpendicular lamina 
of the ethmoidal bone is filled up by the septal cartilage. This 
cartilage is somewhat quadrilateral in shape. Its postero- 
superior border joins the perpendicular lamina of the ethomidal 
bone. Its postero-inferior border joins the vomer and the 
incisive cre.st of the maxilla'. Its antero-superior border joins 
the nasal bones above and the lateral cartilages of the nose 
below. Its antero-infcrior border is connected in front with 
the medial crura of the greater alar cartilages by fibrous tissue. 

Dissection. Remove the septal cartilage and the thin 
bones forming the septum of the nose ; detach them from the 
mucous membrane lining their right lateral surface. Trace 
the blood vessels and nerves of the septum in the mucous mem- 
brane. 

Nerves of the Nasal Septnm. — Tlu! olfactory nerves descend 
through the me dial row of foramina in the cribriform plate of 
the ethmoidal bom* and supply the upper third of the mucous 
membrane lining the septum. 

The nasopalatine nerve is a branch of the sphenopalatine 
ganglion. It enters the nasal cavity through the sphenopalatine 
foramen and ri^aches the septum by passing medialwards across 
the roof of the cavity. It then passes downwards and forwards 
grooving the surface of tlu* vomer and leaves the nasal cavity 
through the incisive canal. In the roof of the mouth it supplies 
the mucous membrane covering the hard palate and communicates 
with the anterior jialatine nerve and wdth its fellow of the, oppo- 
site side. 

The posterior superior nasal branches are minute twigs which 
arise from the sphenopalatine ganglion. They enter the nasal 
cavity through the sphenopalatine foramen and supply the 
upper and back part of the septum of the nose. The internal 
nasal branches of the anterior ethmoidal nerve* supply the front 
part of the septum of the nose. The nasal branches derived 
from the nerve of the pterygoid canal supply the upper and 
back part of the septum. 

The arteries of the nasal cavities are very small and can be 
distinctly seen in well injected bodies. 

Arteries Ol the Nasal feptom.— These are : (i) the posterior 
septal branch which is the continuation of the sphenopalatine 
artery and accompanies the nasopalatine nerve ; (2) the nasal 
branch of the anterior ethmoidal artery which supplies the front 
part of the nasal septum ; (3) the nasal branches of the posterior 




Fig. 107.— The lateral wall of the nasal cavity (Sobotta). 
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ethmoidal artery which descend through the foramina in the 
lamina cribrosa of the ethmoidal bone and supply the upper 
part of the nasal septu m ; and (4) the septal branch of the superior 
labial artery which supphes the front part of the nasal septum. 

Dissection. Remove the mucous membrane lining the right 
side of the nasal septum k ee ping the nasopalatine nerve intact. 
The right nasal cavity is now exposed. 

Nasal Cavities.— Each nasal cavity presents for examination 
a medial wall or septum, a lateral wall, a roof, a floor, an 
anterior aperture or nostril, and a posterior aperture or choana. 
The bony boundaries of the nasal cavities should be studied 
from a macerated skull. 

The Lateral Wall of the nasa 1 cavity presents in the recent 
state in front a depression which forms the lateral part of the 
vestibule of the nose. It is lined by skin bearing coarse hairs 
called vihrissce. Behind the vestibular part, the lateral wall 
pre.sents three elevations covered by mucous membrane. They 
are called from alxivc downwards the superior, middle and inferior 
nasal concha. There arc recesses below and lateral to these 
conchie called the meatuses. The student should note that of the 
three concha; the. superior and middh' are parts of the elhm'oidal 
bone while the inferior concha is an independent bone. Abo’ye 
the superior concha is a depression, called the spkenaethrmi^al 
recess, into which the sphenoidal sinus opens. The superior 
meatus is a small lissurt: between th(‘ s uperior and the bach-pairt 
of the middle conclre. Into its front part the posterior eth- 
moidal cells open by one or two small apertu res. The middle 
meatus is situated between the middle and inferior conchas.. It 
leads in front into a depression above the vest ibule called the 
atrium of tlu; middle meatus which is bounded ab ove by a ridge 
called the agger nasi. Above and in .front t he middle meatus 
leads into a funnel-shaped passage callc d the infundibulum 
by means of which it communicates with the frontal sinus. On 
raising or cutting away the middle nasal concha a deep curved 
grove will be seen on the lateral wall of t he middle meatus. 
This groove is called the hiatus semilunaris and in it are 
seen the openings of the anterior ethmoidal cells and the 
maxillary sinus. Fine probes may be passed through these open- 
ings to ascertain their direction. Above the hiatus semilunaris 
is a rounded elevation called the bulla ethmoida Us. The middle 
ethmoidal cells open either on or above the bulla by an aperture. 
The inferior meatus is the longest of the three mea fuses. The 
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nasolacrimal duct opens into its front part. A fine probe may 
be passed through the nasolacrimal diict from above to 
ascertain the situation of the opening. 

The roof of the nasal fossa is narrow ; it is horizontal in the 
middle and sloping both anteriorly and posteriorly. Its floor 
is wide, being concave from side to side. The anterior apertures 
or nostrils are oval and open on the face. The posterior aper- 
tures or choance open into the nasal part of the pharynx. The 
mucous membrane lining the lateral wall is divisible into an 
upper or olfactory portion which lines the superior nasal 
concha ; and a lower or respiratory portion which lines the 
remaining part of the lateral wall. The respiratory portion 
of the mucous membrane is thick, very vascular and contains 
numerous mucous glands. 

Nerves in the lateral wall of the nasal cavity. — To expose 
these nerves the mucous membrane is to bo removed without 
injuring the nerves and blood vessels ramifying in it, (i)The 
olfactory nerves arc fine filaments which ramify on the superior 
concha and pass through the foramina in the cribriform lamina 
of the ethmoidal bone to join the olfactory bulb. (2) The anterior 
ethmoidal nerve will be seen in the groove on the medial surface 



big. 106'. — Nerves of the lateral wall of the nasal cavity and 
of the palate (Kllis). 

1. Olfactory tract. 6. Nasociliary nerve, 

a. Olfactory bulb giving branches 7. Sphenopalatine ganglion, 

to the nasal cavity. B, Nerve of pterygoid canal. 

3. Oculomotor nerve. 9, Anterior palatine nerve. 

4. Trochlear nerve. 10. Pijsterior palatine nerve. 

5 Trigeminal nerve. ii. Posterior inferior nasal branches. 
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of the nasal bone and from it internal nasal branches pass to 
supply the mucous mentbrane of tlie front pEirt of .the lateanl 
wall. (3) The posterior superior nasal branches of the spheno- 
palatine ganglion enter through the sphenopalatine foramen 
and supply the mucous membrane covering the superior and 
middle nasal conchae. (4) The nasal branch of the anterior 
superior alveolar nerve enters the inferior meatus of the nose 
through an aperture in its lateral wall and supplies the mucous 
membrane of the front part of the meatus. (5) The posterior 
inferior nasal branches of the anterior palatine nerve are two in 
number ; they enter the back part of the lateral wall through 
apertures in the perpendicular plate of the palatine bone. They 
supply the mucous membrane over the back part of the inferior 
nasal concha and the middle and inferior meatuses. 

The Arteries supplying the lateral wall are (i) the posterior 
lateral nasal branches of the sphenopalatine artery and (2) the 
nasal branches of the anterior and posterior ethmoidal 
arteries. 

SPHENOPALATINE GANGLION. TERMINAL PART OF 
THE INTERNAL MAXILLARY ARTERY. 

Dissection. To expose the sphenopalatim; ganglion the 
remains of the mucous membrane on the lateral wall of the 
nasal cavity at its back part should be removed, care being 
taken to preserve the nasopalatine nerve and the posterior 
superior nasal branches of the ganglion. The sphenopalatine 
foramen is to be looked for ; just lateral to this foramen the 
ganglion is situated. The thin plate of bone forming the medial 
wall of the pterygopalatine canal is to be removed with a fine 
chisel carefully to lay open the canal. The anterior palatine 
nerve contained within this canal, if traced upwards will lead 
to the ganglion. The two sphenopalatine branches which 
descend from the maxillary nerve as it crosses the upper part 
of the pterygopalatine fossa will also lead to the ganglion.- By 
chipping away the orbital process of the palatine bone and a 
part of the body of the sphenoidal bone the ganglion will be 
more satisfactorily exposed. The terminal part of the internal 
maxillary artery with its branches will also be displayed in 
this dissection. 

The Sldtenopalatine Ganglion (MeckeTs ganglion') is' triangu- 
lar in shape and placed in the sphenopalatine fossa just lateral 
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to the sphenopalatine foramen (Fig. 106). It is surrounded by 
the branches of the terminal portion of the internal maxillary 
artery. Its sensory roots are derived from the two spheno- 
palatine branches of the maxillary nerve, which join it from 
above. Its parasympathetic and sympathetic roots are derived 
through the nerve of the pterygoid canal which join the ganglion 
posteriorly. The nerve of the pterygoid canal is formed by the 
union of the greater superficial petrosal and deep petrosal nerves ; 
of these the former contains parasjnnpathetic fibres from the 
facial nerve and the latter contains sympathetic fibres from the 
internal carotid plexus. 

The branches of the sphenopalatine ganglion are ; — (1) The 
posterior superior nasal branches which arise from the medial 
aspect of the ganglion and enter the nasal cavity through the 
sphenopalatine foramen. The largest of these branches is called 
the nasopalatine nerve. It crosses the roof of the nasal cavity 
medialwards. Its course along the septum of the nose has been 
examined. The smaller posterior superior nasal branches supply 
the back part of the septum and the lateral wall of the nasal 
cavity. (2) The pharyngeal nerve arises from the posterior 
part of the ganglion and passes through the pharyngeal canal 
to supply the mucous membrane of the nasal part of the pharynx. 
(3) The orbital branches are two or three filaments which enter 
the orbit through the inferior orbital fissure to supply the peri- 
osteum of the orbit. (4) The palatine nerves are three in number : 
anterior, middle and posterior. They arise from the lower part 
of the ganglion. The anterior palatine nerve descends through 
the pterygopalatine canal and, entering the hard palate through 
the greater palatine foramen, passes forwards and supplies 
the mucous membrane of the hard palate and the gums. It 
communicates near the incisive foramen with the terminal 
filaments of the nasopalatine nerve. It gives off posterior 
inferior nasal branches which enter the lateral wall of the nasal 
cavity through apertures in the vertical plate of the palatine 
bone. The middle palatine nerve issues out of one of the lesser 
palatine foramina in the pyramidal process of the palatine 
bone and supplies the soft palate and the tonsil. The posterior 
palaiine nerve emerges through a separate lesser palatine foramen 
behind and lateral to the preceding and supplies the soft palate 
and tonsil. 

Dineotton. Attempt should now be mrule to open up the 
pharyngeal and pterygoid canals and the lower part of the 
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pteiygopalatine canal to see the passage of the nerves through 
them. 

Internal Maxillary Artery. — The third or terminal portion 
of the artery lies in the pterygopalatine fossa and gives off thfe 
following branches : — (r) The posterior superior alveolar artery 
(posterior dental artery) which descends along the infratemporal 
surface of the maxillary bone and sends twigs through the alveolar 
canals to supply the molar and premolar teeth and the lining 
of the maxillary sinus. Some twigs pass forwards to supply 
the gums. (2) The infraorbital artery passes forwards to the 
orbit through the inferior orbital fissure. It accompanies the 
infraorbital nerve and appears on the face through the 
infraorbital foramen. (3) The descending palatine artery descends 
through the pterygopalatine canal with the anterior palatine 
nerve and gives off smaller palatine arteries which accompany 
the middle and posterior palatine nerves to the soft palate 
and palatine tonsil. The remaining portion of the artery is 
culkd tho great palatine artery which emerges from the greater 
palatine foramen and passes forwards to the incisive foramen 
through which it ascends to anastomose with the terminal part 
of the nasopalatine artery. Its branches are distributed to the 
gums, mucous membrane and glands of the palate. (4) The 
artery of the pterygoid canal (Vidian artery) passes backwards 
in company with the nerve of the same name, through the ptery- 
goid canal and supplies the mucous membrane of the nasal part 
of pharynx and the auditory tube and with it scads a twig to 
supply the tympanic cavity. (4) The pharyngeal artery passes 
backwards through the pharyngeal canal and is distributed 
like the preceding artery. (5) The sphenopalatine artery passes 
medialwards and enters the nasal cavity through the spheno- 
palatine foramen. Its course in the nasal cavity has been exa- 
mined (p. 361). 

THE TONGUE 

The tongue is a muscular organ covered by mucous membrane 
and is placed on the floor of the mouth. It is the chief Organ 
of taste, speech, mastication and deglutition. The following 
parts of the tongue should be identified ; (i) the body which 
forms the bulk of the organ. (2) The base or root which forms 
the posterior end of the organ and is attached to the hyoid bone. 
(3) The dorsum or upper surface is divided into two symmetrical 
halves by a median groove which terminates posteriorly in a pit 
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called the Joramen cacum. From this foramen a V-shaped 
groove extends forwards and lateralwards to the margins of the 
tongue. This groove is called the sulcus terminalis. {4) The 
apex or tip is the free anterior extremity and touches the incisor 
teeth. (5) The lower surface is seen on turning up the apex 
and lies upon the floor of the mouth. (6) The lateral margins 
are rounded and separate the upper from the lower surface. 

The mucous membrane of the tongue covers the whole of 
the organ. On the lower surface of the tongue it forms in the 
middle line a fold, the frenulum lingua, which connects the organ 
to the floor of the mouth. On cither side of the frenulum a 
fold of mucous membrane, called the plica fimbriata, extends 
anteroposteiiorly, the free margin of which presents a series of 
fringe-like processes. Small projections, called the papilla 
of the tongue, arc thickly distributed in the mucous membrane 
covering the dorsum of the tongue in front of the sulcus terminalis. 
Behind the sulcus terminalis the mucous membrane presents 
a large number of small lymphoid nodules which collectively 
are known as the lingual tonsil ; it is continued on to the 
epiglottis being raised into a fold called the glosso-epiglottic fold. 

Papillae Ol the Tongue. — These are of f our kinds, viz., vallate, 
fungiform, conical and filiform. The papilla vallata, (circum- 
vallate), eight to twelve in number, are of large size and are 
arranged at the back part of the dorsum of the tongue like the 
limbs of the letter V in front of the sulcus terminalis. The 
free, end of each papilla is broad, while the attached end is narrow 
and fixed To the bottom of a circular depression. This depres- 
sion is surrounded ■ by a slightly raised wall called the vallum. 
The papilla fungiformes arc smaller but more numerous than 
the papillae vallatae. They are found chiefly on the sides and 
tip of the tongue and sparingly over its dorsum. Each papilla 
has a rounded head and is distinguished during life by its bright 
red colour. The papilla conica are smaller than the preceding 
but more numerous. They are small conical processes with 
pointed ends and are arranged in Unes parrallel to those of the 
papillee vallata, except at the tip of the organ where they are 
arranged more or less transversely. The papilla filiformes are 
conical papilla; whose apices have been broken up into thread- 
like projections. They are found over the whole of the mucous 
membrane of the tongue and over the larger papillae. 

HoscIm oI UiB Tongue. — The substance of the tongue is 
composed of musek. fibres and some fatty tissue. In the median 
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plane between the two halves of the tongue a fibrous septum 
is interposed. Each half is composed of two sets of muscles, 
extrinsic and intrinsic. The extrinsic muscles are inserted into 
the tongue having their origins outside the organ. These are the 
styloglossus, the glossopalatinus, the hyoglossus, the genio- 
glossus and the chondroglossus. They have been already examined 
except the chondroglossus. The intrinsic muscles are entirely 
limited to the organ itself. They are the longitudinalis linguoe 
superior, the longitudinahs linguie inferior, the transversus 
lingua; and the vcrticalis lingua;. 

The chondroglossus is a slender muscle which arises from the 
medial aspect of the base of the lesser cornu and the contiguous 
part of the body of the- hyoid bone. It passes upwards and 
blends with the intnnsir muscles of the tongue. It is separated 
from the hyoglossus by .some fibres of the genioglossus. It 
helps to depress the tongue and is supplied by the hypoglossal 
nerve. 

The longitudinahs lingua superior lies longitudinally along 
the entire dorsal surface of the tongue immediately beneath 
the mucous membrane which should bo removed to display 
the, muscle. The longitudinalis lingua inferior lies on the under 
surface of the tongue being placi'd between the hyoglossus and 
the genioglossus. It extends from the root of the organ to 
its tip where it blends with the styloglossus. Tlie transverMs 
lingua will be seen by making a coronal section of the tongue... 
The transverse fibres composing it e.xtend from the median 
septum transversely to tlie margins of the tongue. The verticalis 
lingua will be seen in the same section. The fibres composing 
it run from the dorsum to the lower surface of the organ decus- 
sating with the fibres of the transversus. The four intrinsic 
muscles are supplied by the hypoglossal nerve. They alter the 
shape of the tongue ; the superior and inferior shorten it, the 
transverse elongates it, and the vertical widens it. 

The Nerves of the Tongue are (i) the hypoglossal which is the 
motor nerve of the tongue ; (2) the lingual whicli is the nerve 
of general sensibility for the anterior tw'o-thirds of the organ ; 
the chorda tympani nerve which is carried with the lingual nerve 
is a nerve of taste for this part of the tongue ; (3) the glosso- 
pharyngeal nerve which is the nerve of taste and general sensibility 
for the posterior third of the dorsum and sides of the tongue ; 
(4) the internal laryngeal nerve which supplies the mucous mem- 
brane at the base of the tongue in front of the epiglottis. All 
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these nerves should now be traced further through the subs- 
taSice of the organ to their terminations. 

THE LARYNX 

Directions. The remains of the mandible still attached to 
the part which has been examined should now be removed. 

The Larynx is the upper dilated portion of the windpipe 
in which voice is produced. It is placed opposite the fourth, 
fifth and sixth cervical vertebra; but its position varies owing 
to the fact that it is a very movable organ. In the male its 
length is about an inch and three-quarters ; its width is about 
the same at the top but is only about an inch at the lower end. 
In the female it is about an inch and a half long. Before puberty 
it is very small. In front it is covered by the fascia colli, the 
stcmohyoidcus, stemothyreoideus, the thyreohyoideus, superior 
belly of the omohyoideus and the pyramidal process of the. 
thyreoid gland. On each side it has the great vessels of the neck 
and the lateral lobe of the thyreoid gland. Behind it is the 
pharynx. Below it is continuous with the trachea. Above it 
communicates with the pharynx by an opening called the 
entrance into the larynx. 

The entrance into the larynx {aditus laryngis) is somewhat 
triangular in shape, being broad m front and narrow behind. 
It slopes rapidly from above downwards and backwards. In 
front it IS bounded by the epiglottis, laterally by the aryepiglottc 
folds and behind by the apices of the arytamoid cartilages and 
the comiculate cartilages. 

Dissection. The ligaments and intrinsic muscles of the 
larynx should now be examined by fixing the organ with pins. 
Remove the thyreoid gland and also the extrinsic, muscles of 
the larynx, viz., the stemohyoideus, the stemothyreoideus, 
the thyreohyoideus and the inferior constrictor of the pharynx. 
Preserve the external and internal laryngeal nerves, the 
recurrent nerve and the superior and inferior laryngeal vessels. 

The Hyothjrreoid Membrane is a fibre-elastic structure con- 
necting the hyoid bone to the thyreoid cartilage. It consists 
of a central portion and two rounded lateral portions called 
the lateral hyo thyreoid ligaments. The central portion is 
attached above to the upper margin of the posterior surface of 
the body and greater cornu of the hyoid bone and below to the 
upper border of the thyreoid cartilage ; a mucous bursa is inter- 
posed between the posterior surface of the body of the hyoid 
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bone and the membrane. The central portion of the membrane 
is thicker in the middle than at the sides. This thickened 
portion is called the middle hyothyreoid ligamevi. The thinner 
lateral portion is perforated by the superior laryngeal vessels 
and the internal laryngeal nerve. The lateral hyothyreoid liga- 
ments are two rounded cords ; each of them extends from the tip 
of the greater cornu of the hyoid bone to the superior cornu of 
the thyreoJd cartilage and contains usually a small cartilaginous 
nodule called the cartilago friticea. 

The Crieothyreoideus arises from the front and side of the 
arch of the cricoid cartilage. It is divisible into two portions, 
an anterior and a posterior. The anterior or straight portion 
consists of fibres which pass upwards and backwards to be inserted 
into the back part of the lower border of the thyreoid cartilage. 
The posterior or oblique portion consists of fibres which pass 
backwards and lateralwards to be inserted into the anterior 
border of the inferior cornu of the thyreoid cartilage. Between 
the anterior borders of the two cricothyreoid muscles is 
seen the middle cricothyreoid ligament. The cricothyreoid 
muscles are supplied by the external laryngeal nerves. When 
they contract the front part of the cricoid cartilage is raised 
and the upper border of its quadrilateral lamina with the ary- 
taenoid cartilages is tilted backwards rendering the vocal folds 
tense and elongated. 

The whole of the cricothyreoid muscle overlapping the lateral 
portion of the conus elasticus is now to be removed. 

The Conas EUasticos (cricothyreoid membrane) consists of 
an anterior triangular portion and two lateral ixjrtions. The 
anterior portion or middle cricothyreoid ligament is thick and is 
attached below by its hroaxl end to the upper border of the 
anterior part of the cricoid arch and above, by its narrow end to 
the front part of the lower border of the thyreoid cartilage. The 
lateral portions extend from the superior border of the cricoid 
cartilage beneath the mucous membrane of the larynx to the 
inferior margins of the vocal ligaments. 

Disseotion. To expose the cricoarytccnoideus posterior and 
the arytaenoideus, the mucous membrane covering the posterior 
surfaces of the cricoid and arytenoid cartilages is to be removed. 
The mucous membrane of the aryepiglottic fold is also to be 
removed from the lateral aspect to expose the aryepiglottic 
muscle. 

The Cxiooaryt 89 DOidea 8 Posterior arises from the depression 
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on the {X)sterior surface of the quadrilateral portion of the cricoid 
cartilage. From this origin the fibres converge to be inserted 
into the back part of the muscula r process of the arytanoid 
cartilage. The posterior cricoaryttenoid muscles are supplied 
by the recurrent nerves and they open the glottis by rotating 
the vocal processes latcralwards. 

The Aryteenoidens e.xtends between the posterior surfaces 
of the arytanoid cartilages. It consists of two portions, an 
oblique and a transverse. The aryi cBnoidens obliqtms is super- 
ficial and consists of two bundles of fibres. Each bundle passes 
from the back part of the muscular process of the arytaenoid 
cartilage obliquely upwards to the apex of the opposite ary- 
tienoid cartilage. These two bundles cross each other along 
the middle line like the limbs of the letter X. From the apices 
of the arytfcnoid cartilages some fibres are prolonged to the 
margins of the epiglottis along the aryepiglottic folds forming 
aryepiglotticus muscles. The aryteenoidexis transversus is the 
only unpaired muscle of all the intrinsic muscles of the larynx 
and consists of transviuse fibres lying beneath the oblique muscle. 
The fibres extend from the posterior surface and lateral border 
of one arytanoid cartilage to the corresponding jiarts of the 
other cartilage. The arytauvoidei are supplied by the recurnuit 
nerves and the internal laryngeal nerve. They narrow the 
opening of the glottis by approximating the arytanoid cartilages. 

Dissection. Open up the larynx from behind by cutting 
with scissors vertically along the middle line through the interval 
between the two arytienoid cartilages and through the quadri- 
lateral portion of the cricoid cartilage. 

The mucous membrane of the larymx is continuous above 
with that of the pharynx and below with that of the trachea. 
It presents on either side two mo re or less crescentic folds, an 
upper and a lower, running from before backwards. The upper 
one is called the ventricular fold and the lower one, the vocal 
fold. The ventricular fold (false vocal cord) encloses a fibrous 
band, called the ventricular ligament, and wilt be examined 
later. Its free crescentic margin is directed downwards. The 
vocal fold (true vocal cord) produces voice by its vibrations. 
It encloses an elastic ligamentous band, called the vocal ligament^ 
and the musculus vocalis lies lateral to it. It extends from the 
processus vocalis of the arytanoid cartilage to the angle of the 
thyreoid cartilage. Its upper free margin forms the lower bound- 
ary of the ventricle of the larynx. 
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The ve ntricle of the larynx is the fossa in each lateral wall 
of the larynx lying between the ventricular fold above and the 
vocal fold below. Lateral to it is the lamina of the thyreoid 
cartilage lined by mucous membrane. From the anterior end 
of the fossa a diverticulum passes upwards lateral to the anterior 
end of the ventricular fold. This pouch is called the appendix 
of the laryngeal ventricle (laryngeal saccule). 

The Cavity of the Larynx is divided into two portions, an 
upper and a lower, by the projections of the vocal folds. The 
upper portion lies above the level of these folds and is called 
the vestibule. The vestibule is broad above but narrow below 
and presents in its anterior wall an elevation caused by the 
tubercle of the epiglottis. The lower portion is narrow and 
elliptical above but broad and circular below where it is con- 
tinuous with the trachea. The narrow chink or fissure between 
the vocal folds by which the vestibule communicates with the 
lower portion of the larynx is called the rima glottidis. 

The rima glottidis is the elongated fissure bounded on either 
side by the vocal folds in front, and the bases and vocal processes 
of the arytaenoid cartilages behind. Posteriorly it is limited 
by the mucous membrane passing between the arytaenoid carti- 
lages. The front portion of it lying between the vocal folds 
is called the intermemhranous portion (glottis vocalis) ; and the 
hind portion of it lying between the arytaenoid cartilages is 
called the intercartilaginous portion (glottis re.spiratoria). The 
size of the rima glottidis differs in the two sexes and its shape 
varies with the movements of the vocal folds and arytaenoid 
cartilages which occur during respiration and phonation. In 
the male it measures about an inch (2.5 cm.) and in the female 
about three-fourths of an inch (2 cm.). 

Dissection. To expose the remaining intrinsic muscles of 
the larynx, the right lateral portion of the hyothyreoid membrane 
and the conus elasticus are to be divided. The right inferior 
cornu of the thyreoid cartilage is to be disarticulated from 
the cricoid cartilage and the right lamina of the thyreoid carti- 
lage is to be divided a little to the right side of the middle line. 
Reflect this loose piece of the right lamina of the thyreoid carti- 
lage forwards detaching the muscles and mucous membrane from 
its inner surface. The lateral cricoarytaenoid, thyreoarytaenoid 
and thyreoepiglottic muscles are now exposed. 

The Criooaiytsenoidens Lateralis arises from the upper 
border of the arch of the cricoid cartilage. The fibres pass 
47 
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upwards and backwards to be inserted into the front aspect of 
the muscular process of the arytenoid cartilage. The lateral 
cricoarytaenoid muscles are supplied by the recurrent nerves 
and they help to close the glottis. 

The Ttayreoaryteenoideos arises from the lower half of the 
angle of the thyreoid cartilage and from the middle cricothyreoid 
ligament and is inserted into the base and antero-lateral surface 
of the arytaenoid cartilage. The thyrcoarytamoidei are sup- 
plied by the recurrent nerves and they appro.ximate and relax 
the vocal folds. 

The Thyreoepiglotticus arises from the medial surface of 
the lamina of the thyreoid cartilage above the attachment of the 
thyreoaryt;enoideus. It passes upwards and backwards to the 
aryepiglottic fold and is inserted into tlie side of the epiglottis 
at its lower part. The thyreoepiglottici are supplied by the 
recurrent nerves and they widen the laryngeal aperture and 
the vestibule. 

Dissection. Remove the fibres of the thyreoarytecnoidcus. 
The musculus vocalis is exposed. 

The Mnscolus Vocalis lies deep to the lower fibres of the 
thyreoarytauioideus and e.xtends from the angle of the thyreoid 
cartilage to the lateral surface of the vocal process and the 
adjoining antero-lateral surface of the aryt;cnoid cartilage. Some 
of its fibres are inserted into the vocal ligament which lies parallel 
to Its medial Surface. The vocales are supplied by the recurrent 
nerves and they approximate and relax the vocal folds. 

Dissection. Remove the musculus vocalis and the thyreo- 
epiglottic muscle. The vocal and ventricular ligaments and 
the outer surface of the conus elasticus are exposed. 

The voca/ ligament is a thickened band of clastic tissue 
enclosed between the tw'o layers of the vocal fold. It is attached 
in front {close to its fellow of the opposite side) to the angle of 
the thyreoid cartilage and behind to the vocal process of the 
arytrenoid cartilage. Below it is continuous with the lateral 
portion of the conus elasticus. The musculus vocalis lies lateral 
and parallel to it. 

The ventricular ligament is a weak band of fibrous tissue 
enclosed between the two layers of the ventricular fold. It 
is attached in front to the angle of the thyreoid cartilage below 
the attachment of the epiglottis. Behind it is attached to the 
antero-lateral surface of the arytrenoid cartilage above the 
attachment of the vocal ligament. 
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Dissection. The left side of the larynx has been reserved 
for the dissection of the nerves and vessels. The left half of 
the thyreoid cartilage is to be disarticulated from the cricoid, 
care being taken of the recurrent nerve which lies behind the 
joint between these two. After the thyreoid cartilage has been 
drawn away from the cricoid cartilage, the recurrent nerve which 
is accompanied by the inferior laryngeal artery, is to be fully 
dissected out. The internal laryngeal nerve, which is accom- 
panied by the superior laryngeal artery, and its three branches 
are to be followed to the mucous membrane of the larynx. 

The Nerves of the Larynx arc ; — (i) The internal laryn- 
geal branch of the superior laryngeal nerve which pierces the 
lateral portion of the hyo thyreoid membrane and breaks up 
into three branches. The upper branch supplies the mucous 
membrane lining the epiglottis and the aiyepiglottic fold ; the 
middle branch supplies the mucous membrane over the side 
wall of the larynx ; and the lower branch descends beneath the 
mucous membrane lining tire lamina of the thyreoid cartilage, 
supplies a twig to the arytfcnoideus and communicates with the 
recurrent nerve. (2) The external laryngeal branch of the superior 
laryngeal nerve supplies the cricothyreoid muscle. {3) The 
recurrent nerve enters the interior of the larynx behind the arti- 
culation between the inferior cornu of the thyreoid cartilage 
and the cricoid cartilage. It communicates with the lower 
branch of the internal laryngeal nerve and divides into branches 
which supply all the muscles of the larynx except the cricotliy- 
reoideus and a part of the arytaenoideus.lt also supplies tire 
mucous membrane below the vocal folds. 

The Vessels of the Larynx are : — (i) The superior laryngeal 
artery is a branch of the superior thyreoid artery and accompanies 
the internal laryngeal branch of the superior laryngeal nerve 
to the interior of the larynx. (2) The inferior laryngeal artery 
is a branch of the inferior thyreoid artery. It accompanies the 
recurrent nerve to the interior of the larynx and supplies its 
mucous membrane and muscles. 

Dissection. The mucous membrane and the muscles are now 
to be removed from the left side to expose the cartilages of the 
larynx and to define the ligaments binding them together. The 
comiculate cartilages surmounting the apices of the arytanoid 
cartilages should be defined and the cuneiform cartilages contained 
in the aryepiglottic folds should be secured. Before removing 
the mucous membrane covering the anterior surface of the 
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epiglottis, note that it is reflected on to the base and margins of 
the tongue forming the middle and lateral glossoepiglottic folds. 
The depression between the base of the tongue and the 
epiglottis on each side of the middle glossoepiglottic fold is 
called the vallecula. 

The cartilages of the larynx are nine in number : three single, 
viz., the epiglottis, the thyrecid and the cricoid cartilages ; 
and three paired, viz., two arytainoid, two comiculate and 
two cuneiform cartilages. 

The Epiglottis is a piece of yellow fibrocartilage which lies 
behind the tongue and projects over the entrance into the larynx 
like a valve. It is like an ovoid leaf in shape with its narrow 
end attached by the thyreocpiglottic ligament to the angle formed 
by the two laminae of the thyreoid cartilage. Its broad end is 
rounded and free. The anterior surface at its upper part is 
covered by mucous membrane which is reflected on to the tongue 
forming the glossoepiglottic folds. Lower down the anterior sur- 
face is connected to tho hyoid hone hy tha hyoepiglottic ligament. 
The posterior surface is concave from side to side and concavo- 
convex from above downwards. The lower part of this surface 
presents a projection called the tubercle or cushion. To its sides 
are attached the aryepiglottic folds. 

The epiglottic ligaments are: — (i) The median and lateral 
glossoepiglottic folds, (2) the hyocpiglottic ligament, and (3) 
the thyreocpiglottic ligament. These have been described. 

The Thyreoid Cartilages consists of two lateral plates, called 
the lamince, which unite at an angle in front forming a projection 
in the middle line of the neck called the laryngeal prominence 
{pomum Adami). This prominence is more marked in males. 
Each lamina is quadrilateral in form presenting for examination 
four borders and two surfaces. The superior border is slightly 
convex and affords attachment to the hyothyreoid membrane. 
At the junction of the two laminae at the superior border is 
a V-shaped notch called the superior thyreoid notch. The inferior 
border is slightly concave and gives attachment anteriorly to 
the middle cricothyreoid ligament and posteriorly to the crico- 
thyreoid muscle. A little behind the mid-point of this border 
is a tubercle called the inferior tubercle. The anterior border 
is fused with that of the other lamina in the middle line. The 
posterior border is thick and rounded and is prolonged above 
and below as the cornua. The superior cornu is long and gives 
attachment to the lateral hyothyreoid ligament. The inferior 
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cornu is short and has a facet on the medial side of its tip which 
articulates with the side of the cricoid cartilage. The lateral 
surface of each lamina 'presents in front of the root of the superior 
cornu a tubercle called the superior tubercle. From this tubercle 
a ridge runs downwards and forwards to the inferior tubercle. 
The ridge gives attachment to the stemothyreoid and the thyreo- 
hyoid muscles ; to the ridge and the portion of cartilage behind 
it is attached the inferior constrictor of the pharynx. The 
medial surface of each lamina is slightly concave and is covered 
by mucous membrane. To the angular depression formed by 
the union of the two laminae in front are attached from above 
downwards ; the thyreoepiglottic ligament, the ventricular 
and vocal ligaments, thyreoepiglottic and thyreoarytaenoid 
muscles . 

The hyothyreoid ligament connecting the thyreoid cartilage 
to the hyoid bone has been already described. 

The Cricoid Cartilage resembles a signet ring in shape. It 
consists of two portions a quadrilateral part .situated behind, 
called the lamina, and a narrow arch placed in front called the 
arch of the cricoid. The lamina is about an inch in length from 
above downwards and presents on its posterior surface a median 
vortical ridge to which one or two bands of the longitudinal 
muscle fibres of the oesophagus are attached, On either side 
of this ridge is a depression for the origin of the cricoarytEenoideus 
posterior. The arch of the cricoid cartilage measures about 
a quarter of an inch vertically, and gives attachment by its 
outer surface to the cricothyreoidei in front and at the sides, 
and to the inferior constrictor of the pharynx behind. At the 
junction of the lamina with the arch there is a small circular 
fac>.t on the outer surface for articulation with the inferior cornu 
of the thyreoid cartilage. The superior border of the cricoid 
cartilage is directed obliquely upwards and affords attachment, 
in front, to the middle cricothyreoid ligament ; at the sides, 
to the conus elasticus and cricoarytrenoidei lateralis. Poste- 
riorly it presents in the middle a notch and on either side of this 
an oval convex facet for articulation with the base of the ary- 
tanoid cartilage. The inferior border of the cricoid cartilage 
is horizontal and is connected to the first ring of the trachea by 
by the cricotracheal ligament. 

The ligaments connecting the thyreoid and cricoid carriages 
are ; — (i) the conus elasticus, which has been already examined; 
(2) an articular capsule, which surrounds the articulation 
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between the inferior cornu of the thyreoid cartilage and the lateral 
surface of the cricoid cartilage ; the capsule is lined by a synovial 
stratum. 

The Aryteenoid Cartilages, two in number, are pyramidal 
in shape and surmount the lamina of the cricoid cartilage. Each 
cartilage presents for examination three surfaces, a base and 
an apex. The posterior surface is concave and gives attachment 
to the arytienoideus. The antero-lateral surface is rough and 
gives attachment to the ventricular ligament and to the vocalis 
and thyreoaryta;noid muscles. The medial surface is smooth 
and flat and covered by mucous membrane. The base is concave 
and presents an articular facet for the cricoid cartilage. It pre- 
sents two prominent angles. The anterior angle or vocal process 
is pointed ; it projects forw'ards and gives attachment to the 
vocal ligament. The lateral angle or muscular process is rounded ; 
it projects backwards and latcralwards and gives attachment 
to the cricoarytccnoideus lateralis in front and the cricoarytae- 
noideus posterior behind. The afex is directed upwards, back- 
wards and medialwards and is surmounted by the comiculate 
cartilage. 

The ligaments connecting the arytasnoid cartilage with the 
cricoid arc ; — (i) an articular capsule, which surrounds the 
articular surfaces at the base of the arytienoid cartilage and 
the superior border of the lamina of the cricoid cartilage. ; it is 
lined by a synovial stratum ; (2) the conus elasticus, which con- 
nects the two cartilages. 

The Corniculate Cartilagas (cartilages of Santorini) are two 
small conical cartilaginous nodules which articulate with the 
summits of the arytaenoid cartilages. 

The Coneiform Cartilages (cartilages of "UTisbcrg) are two 
elongated cylindrical nodules of elastic cartilage, placed one 
on each side, in the aryepiglottic fold. 

THE EAR 

The ear or organ of hearing is divisible into three portions : 
the external ear, the middle ear, and the internal ear. The 
external ear consists of the pinna and the external acoustic mea- 
tus. The pinna has been described (p. 26r). 

Dissection. To study the external acoustic meatus the 
following dissection is necessary. Remove the soft parts attach- 
ed to the temporal bone. Clean the cartilaginous portion of 
the auditory tube and disarticulate the petrous portion of the 
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temporal bone from the sphenoid. Remove the squamous 
portion of the temporal bone by a saw-cut passing in front of 
the petrotympanic fissure. Cut away with bone forceps the 
anterior wall of the external acoustic meatus till the membrana 
tympani at the bottom of the meatus is clearly seen. 

The External Aooostio Meatus (External auditory meatus) 
is the passage which extends from the bottom of the concha to 
the tympanic membrane. It is about an inch in length, if measured 
from the bottom of the concha and is directed forwards and 
medialwards. In its course it presents a curve the convexity 
of which is directed upwards. Its medial two-thirds is bony 
whereas the lateral third is cartilaginous. The deficiency in the 
cartilaginous wall at the upper and back parts is filled up by 
fibrous membrane. The bony portion of the canal is narrower 
than the cartilaginous portion and the narrowest part of the canal, 
called the isthmus, is seen about one-fifth of an inch lateral to 
the membrana tympani. The medial end of the canal is closed 
by the membrana tympani which is placed obliquely in such a 
way that the anterior wall and the floor of the canal are longer 
than the posterior wall and the roof. The skin lining the external 
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Fig. Ii6. — Diagram of the auditory apparatus (after Poirier) 


A. Malleus. 

B. Incus. 

C. Stapes. 

D. Membrana tympani. 

£. External acoustic meatus. 

F. Cochlea. 

G. Aquedttctus cochleae. 

H. Auditory tube. 

I. Scala tympani. 


J. Fenestra cochlearis. 

K. Perilymph in vestibule. 

L. Saccule. 

M. Utricle. 

N. Superior semicircular canal. 

O. Acoustic nerve. 

F. Saccus endolymphaticus. 

Q. Cochlear canal. 


m 


EMAD AMD NECK 


aeoiostk meatus is prolonged over the lateral surface of the mem- 
brana tympani as a thin cuticular layer. In the cartilaginous 
porft«i of the canal the skin is covered with hair. 

The Vnntauui Tympasi is an oval membrane forming the 
medial boundary of the external acoustic meatus and placed 
obliquely from above downwards and forwards so as to form 
an acute angle with the floor of the.canal. Its lateral surface is 
concave ; its medial surface is convex, and the point of its greatest 
convexity is called the umbo, . The, handle of the malleus des- 
cends through the medial surface of, the 'membrane and shines 
through it. The tip of the handle lies opposite the umbo. The 
circumference of the membrane is fixed to the sulcus tympanicus 
except at the upper part where a gap exists in the sulcus called 
the incisura tympanica (notch of Rivinus). From the anterior 
and posterior ends of this notch two thickened folds, called the 
anterior and posterior malleolar folds, converge to the lateral 
process of the malleus projecting a little below the notch. The 
triangular piece of the membraila tympani included between the 
anterior and posterior malleolar folds and the incisura tympanica 
is loose and hence called the pars jiacciia ; the greater portion of 
the membrane is tense and is called the pars tensa. 

Dissection. The tympanic cavity should now be opened 
from above. The whole of the tegmen tympani forming the 
roof of the tympanic cavity and lying lateral to the eminentia 
arcuata on the anterior surface of the petrous portion of 
the temporal bone is to be removed with chisel and bone 
forceps. When the tympanic cavity has been fully exposed 
open up the canal for the tensor tympani muscle up to the 
point where it enters the tympanum. The connection of the 
tympanic cavity with the tympanic antrum behind should also 
be displayed. 

The lympaitio Cavity or Middle Ear is a small air-chamber 
placed between the membrana tympani and the internal ear ; 
the air is carried to it from the nasopharynx through the audi- 
tory tube. Its vertical and antero-posterior diameters are each 
about half an inch. Its transverse diameter is about a sixth 
of an inch. It is traversed by a chain of bones which extend 
from its lateral to its medial wall. It is lined by mucous mem- 
brane which is continuous with that of the pharynx through the 
auditory tube. The cavity is divisible into two parts, an 
upper part lying above the level of the membrana tympani, called 
the ildtic or epitympanic recess, and a lower part called the 
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tympanic cavity proper which lies medial to thfe memhfftna 
tympani on a level with it. 
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Fig. 117, — The auditory ossicles (Sobotta). 

The tympanic cavity presents for examination a roof, a floor, 
and four walls. The roof is formed by a thin plate of bone, called 
the tegmcn tympani, which separates the tympanum from the 
cranial cavity. The floor or jugular wall is formed by a thin 
plate of bone which separates the tympanic cavity from the 
jugular fossa ; it is interposed between the tympanic cavity and 
superior bulb of the internal jugular vein ; on it is seen a slit for 
the passage of the tympanic branch of the glossopharyngeal 
nerve. The anterior or carotid wall is narrow owing to the con- 
vergence of the medial and lateral walls and is formed by a lamina 
of bone which lies between the tympanic cavity and the carotid 
canal. At its upper part is seen the orifice of the semicanal for' 
the tensor tympani muscle and below that the orifice of the 
auditory tube. These two orfices are separated from each other 
by a thin lamina of bone called the septum canalis musculo- 
tubarii. The posterior or mastoid wall presents (i) at its upper 
and lateral part an opening, called the aditus, which leads into the 
tympanic antrum ; (2) below the aditus, a hollow conical eminence 
called the pyramid ; (3) fossa incudis, which lodges the short 
crus of the incus. The antrum communicates with mastoid air 
48 
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sinuses ; both are lined with mucous membrane continuous with 
that lining the tympanum. The pyramid presents a curved canal 
which contains the stapedius muscle ; its summit is perforated 
by a small aperture for the passage of the tendon of the muscle. 
The curved canal of the pyramid communicates behind with the 
facial canal and a twig from the facial nerve is given off within 
the facial canal to supply the stapedius inside the pyramid. At the 
junction of the posterior and lateral walls and at the upper part 
there is a minute aperture, called the iter chorda posterius, through 
which the chorda tympani nerve enters the tympanic cavity. 
The lateral or membranous wall is formed chiefly by the tympanic 
membrane and the grooved ring of bone to which it is fixed. The 
medial or lahyrinthic wall is formed by the lateral wall of the laby- 
rinth. This wall presents for examination : — (i) A rounded 
eminence in front called the promontorv caused by the first turn of 
the cochlea ; its surface presents furrows for the nerves of the 
tympanic plexus. (2) An oval opening is placed above the pro- 
montory, called the fenestra vestibuli (fenestra ovalis), which 
leads into the vestibule of the internal ear and is closed in the 
recent state by the stapes. (3) Another opening, called the 
fenestra cochlea (fenestra rotunda) is situated below and behind 
the promontory ; it is closed in the recent state by a membrane 
called the secondary tympanic membrane but in thi; macerated 
bone it opens into the cavity of the cochlea. (4) The eminence 
of the facial canal indicates the position of the facial canal 
(aquaeductus Fallopii), which contains the facial nerve and 
protrudes into the tympanum ; it extends along the medial 
wall from before backwards above the fenestra vestibuli. 

The ITmuMUiio Antrum (Mastoid antrum) is a large air-cavity 
in the mastoid portion of the temporal bone which communicates 
in front with the epitympanic recess of the tympanic cavity. 
It is bounded above by the tegmen tympani ; laterally, by the 
squamous portion of the temporal bone below the supramastoid 
crest ; medially, by the petrous part of the temporal bone in 
which is seen an eminence caused by the lateral semicircular 
canal ; below and behind, by the mastoid portion of the 
temporal bone in which are seen apertures of communication 
between the mastoid air cells and tympanic antrum. 

The Contents of the Middle Bar are (i) the auditory ossicles, 
(2) the ligaments of the ossicles, (3) the muscles of the tympanic 
cavity, and (4) the nerves and (5) arteries, seen in the tympanic- 
cavity. 
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The Aaditoiy Ossicles are three in number, viz., malleus, 

incus and stapes. 

The malleus resembles a hammer and consists of a head, a 
neck, and three processes, called the manubrium, the anterior 
and lateral processes. The head projects into the epitympanic 
recess and articulates by its posterior aspect with the incus. 
The articular surface is constricted in the middle. The neck 
is the constricted portion below the head. The nuumbrium 
is embedded throughout its entire length i* the membfana tym- 
pani. The anterior process (processus gracilis) projects forwards 
from below the neck and is received into the petrotympanic 
fissure. The lateral process (processus brevis) projects lateralwards 
from the root of the manubrium and rests against the tympanic 
membrane below the raembrana flaccida. 

The incus resembles an anvil and consists of a body and two 
crura. The body articulates in front with the head of the malleus. 
The short crus passes almost horizontally backwards and lies 
against the posterior wall of the tympanum to which it is held by 
a ligament. The long crus descends vertically and at its lower 
end is bent medialwards terminating in a rounded knob, called 
the lenticular process, w'hich articulates medially with the head 
of the stapes. 

The stapes resembles a stirrup and pre.sents a head, neck, 
two crura, and a base. The head presents a concave facet laterally 
for articulation with the lenticular process of the incus. The 
neck is the constricted part between the head and the crura and 
to it is inserted the stapedius muscle. Of the two crura the 
anterior IS shorter and less curved than the posterior. The base 
is an oval plate of bone which connects the crura and is received 
m the fenestra vestibuli ; to the margin of which it is attached 
by an annular ligament. The upper margin of the base is convex 
and the lower almost straight. 

The Ligaments ol the Auditory Ossicles ; — There are two 
articular capsules : one surrounds the articulation between the 
head of the malleus and the body of the incus ; the other sur- 
rounds the articulation between the head of the stapes and the 
lenticular process of the incus. The malleus is connected with the 
wall of the tympanic cavity by three ligaments, (i) The anterior 
ligament of the malleus connects its anterior process to the 
petrotympanic fissure. (2) The lateral ligament of the malleus 
connects its lateral process to the incisura tympanica. (3) The 
superior ligament of the malleus connects the head of the malleus 
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to the roof of the t5Tnpanum. The incus is connected to the 
tympanic wall by the ligament of the incus which fixes its short 
crus to the posterior wall of the tympanic cavity. Tlie annular 
ligament of the stapes connects the margin of the base of the 
stapes to the circumference of the fenestra vestibuli. 

The Muscles ol the tympanic cavity are two in number, the 
tensor tympani and the stapedius. 

The tensor tympani arises from the cartilaginous portion 
of the auditory tube, from the adjoining part of the sphenoidal 
bone and from the wall of the bony canal in which it is con- 
tained. It passes backwards and lateralwards through the 
canal for it above the bony part of the auditory tube. Entering 
the tympanic cavity its tendon turns abruptly lateralwards to 
be inserted into the medial aspect of the manubrium of the malleus 
near its root. It is supplied by a branch from the otic ganglion. 
It tightens the tympanic membrane. 

The stapedius arises from the interior of the pyramid. Its 
tendon emerges from an aperture on the summit of the pyramid 
and is inserted into the posterior aspect of the neck of the stapes. 
It is supplied by a branch of the facial nerve. It is the antagonis- 
tic muscle of the tensor tympani for it pulls the head of the 
stapes backwards and thus throws the anterior end of its base 
lateralwards towards the tympanic cavity. 

The Nerves of the Tympanic Cavity should next be studied. 
The course of the chorda tympani nerve through the tympanic 
cavity should be noted. It enters the tympanic cavity through 
the iter chordae posterius in the posterior wall near the upper 
end of the membrana tympani. Then it traverses the medial 
surface of the membrana tympani through which it shines lying 
between its fibrous layer and the mucous lining at the level of 
the upper end of the manubrium. It issues out of the 
tympanic cavity through the iter chordie anterius {canal of 
Huguier) at the medial end of the petrotympanic fissure. 

The tympanic plexus ramifies upon the promontory on the 
medial wall of the tympanic cavity. It is formed by the tym- 
panic branch of the glossopharyngeal nerve which communicates 
with the superior and inferior carotico tympanic branches of the 
internal carotid plexus of the sympathetic. Its branchces 
supply the mucous lining of the cavity. 

The Arteries of the Tympanic Cavity are : — (i) Tlie anterior 
tympanic branch of the internal maxillary artery which enters 
the tympanic cavity through the petrotympanic fissure and 
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Fig. 118.— Ihe tympanic membrane as seen during an 
otoscopic examination (Howden). 
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Fig. 119. — The osseous labyrinth (Howden). 
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supplies the tympanic membrane ; (2) the stylomastoid branch 
of the posterior auricular artery which passes through the stylo- 
mastoid foramen to enter the back part of the tympanic cavity 
and sup plies the mastoid air cells and the tympanic antrum ; 
(3) the petrosal branch of the middle meningeal artery which enters 
through the hiatus of the facial canal ; (4) the inferior tympanic 
branch of the ascending pharyngeal artery which accompanies the 
tympanic branch of the glossopharyngeal nerve through the 
inferior tympanic canaliculus ; (5) the tympanic branch of the 
internal carotid artery which enters through the anterior or carotid 
wall of the tympanic cavity ; and (6) a small branch of the artery 
of the pterygoid canal which enters with the auditory tube. These 
six arteries have been traced from their origin to the points of 
their entrance into the temporal bone. They anastomose freely 
inside the tympanic cavity. 

The Mucous Membrane o! the Tympanic Cavity lines the 
ossicles, ligaments and muscles and is continuous with that 
of the pharynx through the auditory tube. It lines the medial 
surface of the membrana tynipani and also the tympanic antrum 
and mastoid air sinuses. 

Dissection. The facial nerve should now be exposed in the 
facial canal. Remove the auditory ossicles. Remove the 
lateral wall of the ttmipaiiic. cavity with bone forceps. Then 
by a horizontal saw-cut remove a slice of bone immediately above 
the level of the roof of the internal acoustic meatus. Ne.vt with 
bone forceps remove the thin layer of bone still forming the roof 
of the meatus. The facial nerve is now exposed at its point of 
entrance into the facial canal. Open up the facial canal 
commencing from the bottom of the internal acoustic meatus. 
Trace the facial nerve latcralwards in the canal up to the hiatus 
canalis facialis (which also has to be opened up) ; then backwards 
along the medial wall of the tympanic cavity ; next follow it 
downwards along the posterior wall to its exit from the 
stylomastoid foramen. If the student can have the temporal 
bone softened in dilute acid solution the whole of the facial 
canal can be easily opened up by cutting with the knife. The 
lateral wall of the tympanic cavity need not be removed but 
the upper part of the bony ring to which the tympanic 
membrane is attached should be bent laterally. 

Facial Nerve in the Temporal Bone.— In the temporal bone 
the facial nerve presents four stages. The first stage is in the 
internal acoustic meatus where the facial nerve consisting of its 
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motor and sensory roots passes above and anterior to the acoustic 
nerve ; the sensory root lying between the motor root and the 
acoustic nerve ; the two roots join within the meatus. In the 
second stage the facial nerve trunk enters the facial canal at 
the bottom of the meatus ; in the facial canal the nerve at first 
runs lateralwards over the vestibule between the cochlea in front 
and the semicircular canals behind and presents a swelling called 
the genicular ganglion. In the third stage, the nerve bends back- 
wards abruptly at the ganglion, passes along the upper part of 
the medial wall of the tympanic cavity and reaches the posterior 
wall of the middle ear. In the fourth stage, the nerve descends 
almost vertically to its point of exit from the stylomastoid 
foramen. 

The branches of the facial nerve in the facial canal are : (r) The 
greater superficial petrosal nerve which arises from the genicular 
ganglion and passes through the hiatus of the facial canal. Its 
subsequent course has been described (p. 217). (2) The communi- 
cating filament to the lesser superficial petrosal nerve arises from 
the genicular ganglion. (3) The external petrosal nerve is a minute 
filament which arises from the genicular ganglion and joins the 
the sympathetic plexus around the middle meningeal artery. 

(4) The nerve to the stapedius arises from the facial nerve 
when it passes through the facial canal behind the pyramid. 

(5) The communicating filament to the auricular branch of the vagus 
arises below the origin of the nerve to tlw^ stapedius. (6) The 
chorda tvmpani nerve carries the sensory fibres of the facial 
nerve and arises a little above the termination of the parent 
trfink in the facial canal. Its course along the membrana tym- 
pani has been examined. 

The Acoustic Nerve lies below and behind the facial nerve 
in the internal acoustic meatus. At the bottom of the meatus 
it divides into two divisions, the cochlear and the vestibular. 
Filaments from these enter the minute apertures in the lamina 
cribrosa for distribution to the different parts of the internal 
ear. 

The bony labyrinth consists of the cochlea in front, the vesti- 
bule in the middle, and the semicircular canals behind. Locate 
the positions of these parts in the petrous portion of the bone 
and with a chisel define the bony labyrinth. Remove with the 
chisel the thin plate of bone covering the eminentia arcuata and 
define the semicircular canal lying underneath at right angles 
to the long axis of the petrous bone. Similarly remove a thin 



plate of bone from the posterior surface of the petrous bone 
lateral to the internal acoustic meatus and define the posterior 
semicircular canal lying parallel to this surface. The lateral 
semicircular canal lies horizontally between the superior and 
posterior canals. Note that the facial canal as it passes lateral- 
wards from the bottom of the internal acoustic meatus overlies 
the vestibule, ani in front of the latter chamber is the cochlea 
coiled like the shell of a snail. 

The Internal Ear or Labyrinth consists of two parts : (i) the 
osseous labyrinth being a series of cavities hollowed out of the 
petrous portion of the temporal bone, which intercommunicate 
with each other and are called the vcstibiiie, semicircular canals 
and cochlea ; and (2) the membranous labyrinth consisting of 
membranous channels contained within the osseous labyrinth. 

The Vestibnle is the central chamber of the bony labyrinth 
and is situated behind the. cochlea and in front of the semicircular 
canals. It is ovoid in shajw and measures about one sixth of an 
inch anter()]X)steriorly. On its lateral wall is seen the fenestra 
vestibuli which is closed in the recent state by the base of the 
stapes. Its medial wall corresponds to the bgttom of the internal 
acoustic meatus and presents m front a circular depression, the 
recessits spherievs, which lodges the saccule and is perforated by 
minute aiicrtures for the passage of filaments from the acoustic 
nerve to the saccule. Kehind this circular depression is an 
oblique ridge called the crista vestibuli. The ridge encloses below a 
minute depression, the fossa cochlearis, which presents apertures 
for filaments of the acoustic nerve to supply the ductus cochlearis. 
At the back part of the medial wall is the opening of the 
aqucBiucius vestibuli which leads to the posterior surface of the 
petrous portion of the temporal bone. It lodges a diverticulum of 
the membranous labyrinth called the ductus endolymphaticus. On 
the upper wall or roof vs an elliptical depression, called the recessus 
ellipticus, which lodges the utricle. The vestibule communi- 
cates behind with the three semicircular canals by five openings 
and in front by an oval opening with the scala vestibuli of the 
cochlea. 

The Bony Semicircolar Canals are three in number and na med 
superior, posterior, and lateral. Each canal presents a dilatation 
at one end, called the ampulla, where it opens into the ves- 
tibule. The superior semicircular canal is vertically placed at 
right angles to the long axis of the petrous portion of the temporal 
bone. Its lateral end is ampulla ted and its medial end joins 
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with the upper end of the posterior semicircular canal forming 
the crus commune. The posterior semicircular canal is also verti- 
cally placed parallel to the posterior surface of the petrous portion 
of the temporal bone. Its upper end joins the medial end of the 
superior semicircular canal forming the crus commune. Its 
lower end is ampullated. The lateral semicircular canal is'hori- 
zontal and placed between the superior and posterior .semicir- 
cular canals. It projects into the medial wall of the tympanic 
antrum. Its ampullated end is close to the ampullated end of 
the superior semicircular canal ; its posterior end opens below 
the crus commune. 

The Cochlea resembles somewhat the shell of a snail and is 
conical in shape. Its apex or cupola is directed forwards and 
lateralwards. Its base is directed backwards and medialwards 
towards the bottom of the internal acoustic meatus and is per- 
forated by several minute apertures for the passage of filaments 
of the cochlear division of the acoustic nerve. It consists of a 
canal wound spirally for two turns and a half around a central 
pillar called the. Mo diplu s. This canal is partially subdivided 
into two passages by a thin lamina of bone, termed the lamina 
spiralis, which projects from the modiolus and follows the turns 
“of tlie' canal. The upper pa.ssage is called the scala.Ji)£sUlmli 
and the lower one, thn .ara/g tvmpan i. The lamina spiralis leaves 
an opening at the cupola, called the hclicotrcma , through which 
the scala vestibuli and scala tympani communicate with each 
other. The modiolus is conical in shape with its base at the 
internal acoustic meatus and apex at the cupola. It is perforated 
by minute canals for the passage of cochlear nerve filaments. 
One of these canals is called the longitudinal canal of the modiolus 
and traverses it from base to apex. 

The Btenbraiioas Labyrinth is situated within the Ixmy 
labyrinth. The membranous semicircular ducts correspond exactly 
in contour to the bony canals within which they are contained. 
They are separated from the bony canals by perilymph except 
at one place where they are attached. Within the bony vesti- 
bule there are two membranous sacs called the utricle and the 
saccule. The utricle lies behind and into it the membranous 
semicircular ducts open. The saccule lies in front and communi- 
cates with the membranous cochlea by a canal called the canalis 
reuniens. The utricle and the saccule indirectly communicate 
with each other through the ductus endolymphaticus to which 
each is joined by a narrow duct. The membranous cochlea is 
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called the ductus cochlearis (scala media). It is formed by two 
membranes which are attached medially to the free margin of 
the lamina spiralis and laterally they diverge to become attached 
to the lateral wall of the bony cochlea. The upper membrane 
is called the memhrana vestibuli (membrane of Reissner) 
and the lower one, metnbrana basilaris. Thus the 
separation /between the scala vestibuli and scala tympani is 
complete. The ductus cocbleans is closed towards the apex 
of the cochlea and at its base communicates with the saccule 
by the ductus reuniens. The scala tympani communicates with 
the tympanic cavity through the fenestra cochlearis which is 
closed in the recent state by the secondary tympanic membrane. 

THE EYEBALL 

Before the student begins with the actual dissection of the 
eyeball he should obtain a general idea of its structures from a 
model in the museum. As the eyeball is scarcely obtained in 
a fresh condition in the dissecting-room the student should pro- 
cure half a dozen eyeballs of the o.x. On account of their larger 
.size they arc better than eyeballs of the sheep for purposes of 
dissection. He should complete his e.xamination of the organ 
by dissecting a fre.sh human eyeball which can be procured from 
the post mortem room. Sections of the eyiiball can be. 
satisfactorih^ made when the specimens have been hardened for 
Some days in a ten per cent, solution of fomialin. 

The Eyeball lies in the orbital cavity embedded in a mass 
of fat and enveloped by the fascia bulbi. It is composed of seg- 
ments of two spheres ; the posterior or scleral segment forms 
about five si.xths of the eyeball and the anterior or corneal seg- 
ment forms about one .sixtli of the globe. The terms anterior 
and posterior poles as applied to the eyeball denote the central 
points of its anterior and posterior curvatures and a line which 
joins these two poles is called the optic axis. An imaginary 
line drawn midway between the two poles and encirchng the 
eyeball is called the equator. 

The eyeball consists of three investing tunics and three 
refracting media. The three tunics are : (i) an outermost fibrous 
tunic formed by the sclera behind and the cornea in front ; (2) 
an intermediate vascular tunic formed from behind forwards by 
the chorioid, ciliary body, and iris ; and (3) an innermost nervoae 
tunic formed by the retina. The three refracting media are ; 

49 



BEAU ANL NECi 


(l) th* aqueous humour in frolit, (2) the crystalline lens in the 
middle, and the vitreous body at the back part of the interior 
of tlie eyelwm. 

Dteeotian. The student should remove with scissors ail 
the soft parts from the surface of the sclera — the conjunctiva, 
fascia bulbi, remains of the ocular muscles and fat. He will 
notice numerous small apertures for the ciliary arteries and 
nerves around the lamina cribrosa. The venae vorticosae, four 
or five in number, will be seen to pierce the sclera a little behind 
the equator of the eyeball. 

The Sclera (sclerotic) is a dense fibrous membrane which 
occupies the posterior five-sixths of the eyeball and maintains 
its shape. Its external surface is white and lies in contact with 
the fascia bulbi. It is pierced by the optic nerve about 3 mm. 
to the medial side of the posterior pole of the eyeball. Here 
it assumes the appearance of a cribriform lamina, called the 
lamina cribrosa, which presents minute orifices for the passage 
of the filaments of the optic nerve. One of the orifices occupies 
the centre of the lamina and transmits the central artery and 
vein of the retina. Around the lamina are many minute aper- 
tures for the passage of the posterior ciliary arteries and ciliary 
nerves. Almost midway between the entrance of the optic 
nerve and the sclero-corneal junction are four or five openings 
for the exit of veins called the vence vorticosa. The front part 
of the sclera is covered by conjmi'clTva and near its junction 
with the cornea [sclero-corneal junction) it is pierced by the 
anterior ciliary arteries. Close to the sclerocorneal junction there 
exists in the substance of the .sclera a circular canal called the 
sinus venosus sclera (canal of Schlemm). If a sagittal section 
is made through an eyeball this sinus is seen as a minute 
opening at the cut margin of the sclera near the sclerocorneal 
junction. 

Diaseotion. Divide the sclera along the equator of the eye- 
ball with the knife taking care that the chorioid tunic lying next 
to it is not injured. First make an opening in the sclera and 
then introduce a director through the opening to detach the sclera 
from the chorioid. Then cut along the equator of the eyeball 
taking the director as the guide. The sclera is thus divided 
into an anterior and a posterior segment. Raise the two seg- 
ments- from the subjacent chorioid. Reflect the anterior seg- 
ment -forwards ; some difficulty will be felt near its junction 
with cornea where the ciliary muscle is attached to its deep sur- 
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face. This attachment can be easily broken with the handle 
of the scalpel ; note that the aqueous humour escapes wheh 
this is done. The posterior segment is to be separated by divid- 
ing the optic nerve at the point of its entrance into the sclera. 
When the two segments of the outer tunic are reflected in this 
manner an uninterrupted view of the whole of the intermediate 
tunic is presented for examination. Place the eyeball thus 
denuded of its external tunic in a tray containing water. 

Note that the inner surface of the sclera is smooth. It has a 
brown colour and presents grooves for the lodgement of ciliary 
vessels and nerves. It is loosely attached to the chorioid for 
an extensive lymph space, called the perichorioidal lymph space, 
separates the inner surface of the sclera from the outer surface 
of the chorioid and this lymph space is traversed by cellular 
tissue called the lamina suprachorioidea (lamina fusca). Note 
that close to the entrance of the optic nerve the sclera is firmly 
adherent to the chorioid. Note also that the sclera is much 
thicker behind than in front. 

The Cornea forms the anterior sixth of the external tunic 
of the eyeball. It zs transparent and almost circular and its 
curvature varies in different individuals. Posteriorly its margin 
is overlapped by the margin of the sclera. Its anterior surface 
is convex and covered by conjunctiva which is closely adherent 
to it. Its posterior surface is concave and covered by a very 
elastic stratum called the posterior elastic lamina. At the sclero- 
comezil junction the posterior clastic lamina breaks up into 
fibres forming a meshwork and enclosing a large number of minute 
spaces between them called the spatia anguli iridis (spaces of 
Fontana). Some of these fibres are prolonged on to the surface 
of the iris forming the ligamentum pechnalum iridis. Others 
are prolonged backwards to the sclera and chorioid. 

The Chorioid is a vascular, darkly-pigmented membrane 
occupying the posterior five-sixths of the eyeball and is conti- 
nuous in front with the ciliary body and iris. It is thicker behind 
than in front. It is pierced behind by the optic nerve. Its outeir 
surface is loosely attached to the sclera by the lamina, z^iipra, 
oboHSoidwk- The ciliary nerves run from behind forwards along 
this surface and look like fine white threads. The ciliary veins 
are seen on this surface to converge to form four or five venous 
trunks which are situated along the equator of the eyeball at 
equal distances from each other. These converging veins hfe 
called the vence vorticosce. Structurally the chorioid practically 
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consists of two layers, an outer and an inner. The outer layer 
is called the lamina vasculosa and is formed by the branches 

Fig. I2I. — Horizontal section of the bulb of the eye 

(Cunningham), 


A. Sclera. 

B. Chorioid. 

C. Retina. 

D. Cornea. 

E. Iris. 

F. Posterior chamber. 

G. Conjunctiva. 

H. Ciliary process. 

I. Ciliary muscle. 

J Suspensory ligament of lens. 

K. Sinus venosus sclerm. 

L. Ora serrata. 

M. Hyaloid canal. 

N. Optic nerve. 

O Macula lutea. 

P. Nerve sheath (of dura mater). 


of th(! imstcricir ciliary artones and ihc vena; vorticosie. The 
inner layer is called the lamina vhoriocapiUaris and is foniied by 
the capillaries of th(‘ blood ves.sols of the outer layer. Tlie inner 
surface of the chorioid is adlicrent to the pigmented layer of the 
retina. In the eyeball of the ox which is being dissected a bright 
greenish colour is seen on the back part of the chorioid when 
viewed from the front. This is due to the presence of another 
layer in the chorioid called the tapetum. This layer is absent 
in the eyeball of man. 

The Ciliary Body (Fig. i2j) consists of the orbiculus ciliaris, 
the ciliary processes, and the ciliary muscle. 

The orbiculus ciliaris forms a zone of about one sixth of an 
inch in width. It is continuous with the chorioid, lying imme- 
diately in front of it. It presents numerous ridges arranged 
radially. 

Dissection. Make a coronal section through an eyeball at 
the equator and remove the vitreous body and the lens. The 
ciliary processes will be seen to radiate backwards from the 
circumference of the lens. Put the specimen in a tray filled 
with water. 

The ciliary processes form a circle of elongated ridges, about 
seventy in number. There are also small ridges which occupy 
the spaces between the large ridges. These ridges are formed 
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by the folding inwards of the layers of the chorioid and they fit 
into the plications of the suspensory ligament of the lens. They 
are attached peripherally to the finer ridges of the orbiculus 
ciliaris and are therefore continuous with the chorioid. Their 
opposite ends are directed towards the circumference of the lens 
and are continuous with the periphery of the iris. 

The ciliary muscle consists of unstriped muscle fibres. It 
is a circular band about one-eighth of an inch in width, situated 
in front of the chorioid surrounding the circumference of the 
iris. It consists of two sets of fibres, meridional and circular, 
which arise from the sclera near the sclerocomeal junction. The 
meridional fibres pass backwards to be inserted into the orbiculus 
ciliaris and ciliary processes. The circular fibres form a ring 
which is inserted around the circumference of the iris. The 
ciliary muscle is supplied by the ciliary nerves. Action . — It is 
■ thof.nuscle of accomodation -it adjusts the eye for vision at near 
distances. When the meridional fibres contract they pull the 
chorioid forwards causing relaxation of the suspensory ligament 
and hence the anterior surfaca* of the' lens becomes more convex 
by virtue of its elasticitj'. 

The Iris is a tliin muscular curtam situated in front of the 
lens and behind the cornea. It is circular in shape and its colour 
varies in diffi.nmt individuals. It is pierced m the centre by 
a circular aperture in man ealled the pupil. In the ox the pupil 
is a transverse slit. Two sets of inv'oluntary muscle fibres are 
found in the iris : (i) the circular fibres which form a band round 
the pupil called the sphinclcr pnpillce ; (2) the radiating fibres 
which extend from the sjihincter to the circumference of the 
iris in a radiating manner and constitute the dilator pupillce. 
The sphincter pupilla; is sujiplied by the oculomotor nerve (para- 
sympathetic fibres). The dilator pupilla is supplied by sympathe- 
tic fibres. The student should note here the antagonistic func- 
tions of the parasympathetic and sympathetic fibres referred to 
on i>age 96. 

The Ciliary Nerves pierce the sclera around the optic nerve 
and proceed forwards between the sclera and chorioid as minute 
white threads till they reach the ciliary zone. Here they form 
a plexus around the periphery of the iris and supply the ciliary 
muscle, iris, and cornea. The long ciliary nerves arc the branches 
of the nasociliary nerve and are purely sensory nerves ; while 
the short ciliary nerves derived from the ciliary ganglion Cemtain 
parasympathetic fibres (from the motor oculi), sensory fibres 
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(from the nasociliary) and sympathetic fibres (from the cavernous 
plexus). 

Ciliary Arteries. — (i) The two long posterior ciliary arteries 
pierce the sclera a little in front of the optic nerve and pass, one 
on either side, between the sclera and chorioid. Reaching the 
ciliary zone each divides into an ascending and a descending 
branch. These branches communicate with each other and form 
an arterial circle around the |xiriphery of the ins, called the 
circulus iridis major This circle is joined by the anterior ciliary 
arteries. From the arterial circle branches proceed towards the 
pupillary margin and these form a second arterial circle called 
the circulus iridis minor, (2) The short posterior ciliary arteries 
pierce the sclera around the optic nerve and arc distributed 
to the chorioid. (.3) The anterior ciliary arteries (j). 339) pierce 
the sclera close to the sclerocomeal junction and join the circulus 
iridis major. 

Dissection. The student should now proceed to expose 
the retina fully. Take the specimen which has been divided 
sagittally and remove from it the Ions and tlie vitieoiis body. 
This e.xposes the inner surface of the retina. Inoni t.he specimen 
in which the vascular tunic has been e.xposed, remove the chorioid, 
the ciliary zone, and the iris bit by bit. This will expose the 
outer surface of the retina. 

The Retina is the innermost tunic of the eyeball and consists 
of an outer pigmented layer and an inner nervous layer. Its 
outer surface is attached to th'‘ chorioid by its pigmentary layer. 
Its inner surface lies in contact by its nervous layer with the 
hyaloid membrane of the vitreous body to which however it is 
not attached except at the optic entrance. Anteriorly the retina 
becomes thinner and near the ciliary body presents an irregular 
wavy margin called the ora serrala. Beyond the ora serrata the 
nervous elements of the retina cease and its outer pigmentary 
layer covered by a layer of epithelium is continued forwards over 
the ciliary' processes and the iris forming the pars ciliaris retince 
and pars iridka retina: respectively. Posteriorly the retina 
is firmly adherent at the entrance of the optic nerve. At the 
optic entrance the retina presents the ajipearance of a circular, 
w'hitish disc, optic disc, with a slightly raised margin called the 
papilla of the optic nerve. The surface of the disc presents 
a slight depression called the excavation of the optic nerve. At 
the optic papilla, the optic nerve expands — radiates out in such 
a manner as to form the nervous layer of the retina. The papilla 




Fig. 123.— Dissection of the eyeball, showing the chorloid, iris, 
ciliary vessels and nerves (Sobotta). 



Fig. 124. — Structures seen In the Interior of the anterior half 
of the eyeball (Sobotta), 
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To face p. 390. 




Fig. 125,— Structures seen in the interior of the posterior 
half of the eyeball (Sobottai. 
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is pierced in the centre by the central artery and vein of the 
retina. Exactly in the centre of the retina and directly in the 
optic axis and about one eighth of an inch to the lateral side of 
the optic entrance, there is a small oval yellowish spot called the 
which has a central depression called the fovea 
centralis. The visual sense is most perfect in the macula 
lutea. The student will not find macula lutea in the eyeball of 
the ox. The ramifications of the branches of the arteria 
centralis retinee can be studied in a fresh eyeball — these do not 
anastomse with each other but reach as far as the ora serrata. 
The retinal veins reach the optic papilla from all directions and 
ultimately unite into one trunk which passes through the 
substance of the optic neree. 

The Retracting Media are three in number, (i) the aqueous 
humour, (2) the vitreous body, and (3) the crystalline lens. 

Th(‘ occupies the space known as the anterior 
and posterior chambers. It is transparent and composed 
of water, holding m solution a very small amount of sodium 
chloride. The anterior chamber is bounded in front by the cornea 
behind by the iris and the central jiart of the lens, and laterally 
by the ligamcntum pectinatum iridis, where a rece.ss is seen 
called th(‘ iridia! anf'le (filtration angle) which loads into the 
spatia anguli iridis. The posterior chamber is bounded m front 
by the iris, behind by tlv* anterior siirfaci' of the lens with its 
suspensory ligament, and laterally by the ciliary processes. The 
two chambers communicate through (he puihl. The aqueous 
humour is secreted by the ciliary processes and passes through 
the iridial angle of the anterior chamber into the anterior 
ciliary veins. 

Dissection. In order to expose the vitreous body and the 
lens take another eyeball, divide its tunics circularly at the 
equator and draw the anterior and posterior segments apart. 
The vitreous body with the lens are expelled in one mass. 

The Vitreous Body is a transparent jelly-like mass and is 
composed of water holding in solution a very small quantity 
of salts and protein. It is enclosed in a delicate, transparent 
membrane called the hyaloid membrane. It fills up the jxisterior 
four-fifths of the interior of the eyeball. It presents in front a 
concavity, called the hyaloid fossa, into which the lens is received. 
A minute canal, called the hyaloid canal, runs through the sub- 
stance of the vitreous body from the region of the optic papilla 
to the posterior surface of the lens. This canal contains lymph 
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and its wall isiormed by a prolongation of the hyaloid membrane. 
In the embyro it transmits the hyaloid artery to the posterior 
surface of the lens. Arteries do not enter the vitreous body ; 
its nutrition is carried on by lymph. 

The hyaloid membrane encloses the vitreous body. In front 
of the ora serrata it is distinctly thick and called the zonula ciliaris 
(zonule of Zinn). The zonula presents a series of alternating 
elevations and depressions arranged radially. The depressions 
receive the ciliary processes while the elevations extend into 
the intervals between these processes. As it approaches the 
lens it divides into two layers : (i) a thin lamina which lines the 
hyaloid fossa behind the lens, and (2) a thick layer, called the 
suspensory ligament of the lens, which passes over the ciliary 
body and becomes attached to the capsule of the lens in front 
of its equator or circumference. But some fibres of the suspen' 
sory ligament are also attached to the equator of the lens. 
Behind the suspensory ligament and in front of the posterior layer 
of the zonula ciliaris there is a circular lymph space, called the 
spatia zonularia (canal of Petit) which surrounds the circum- 
ference of the lens. This space can be inflated by a fine pointed 
blow pipe. 

The Crystalline Lens is a biconvex, transparent body placed 
in front of the vitreous body and behind the iris. It is enclosed 
within a thin transparent membrane called the capsule of the 
lens. It rests in the hyaloid fossa and is retained imfhaT’pdsition 
by the suspensory ligament. Its anterior surface is less convex 
than the posterior. Its circumference or equator projects into 
the spatia zonularia. 

Stmotoia (rf the lens. — The outer portion of the lens is softer 
and is called the cortex, whilst the central portion is firmer and 
is called the nucleus of the lens. From the surface of the hardened 
lens concentric lamin.'e can be peeled off like the coats of the 
onion. These lamime are the lens fibres formed by the elonga- 
tion of the cells of the lens. 


THE ENCEPHALON OR BRAIN 

Before commecing the study of the membranes and blood 
vessels of the brain the student should form an idea of the general 
appearances presented by the organ and the arrangement of 
its parts. For this he should refer to a model of the brain 
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or if available to another whidi the mminf^s and 

blood vessels have been removed. He should note the Ovoid 
hemispheres of the cerebrum which on account of thew lai^e 
bulk cover from above the other parts of the organ. Broadly 
speaking each hemisphere is subdivided into four lobes, viz., 
the frontal lobe in front, the parietal lobe in the nviddle, the 
occipital lobe behind, and the temporal lobe below. The posi- 
tion of the central sulcus separating the frontal from the parietal 
lobe, of the parietooccipital fissure separating the parietal from 
the occipital lobe, and of the lateral sulcus separating the frontal 
and parietal lobes above from the temporal lobe below should 
be noted. The fifth lobe or insula lies concealed in the lateral 
sulcus and has to be seen by drawing the margins of the sulcus 
apart. The cerebral peduncles emerge from the under surface 
of the cerebral hemispheres. The hind brain consists of the 
cerebellum lying behind, and the pons and medulla oblongata 
in front. The cerebellum consists of two lateral parts, the 
hemispheres, and a median part called the vermis ; its surface 
presents innumerable parallel and curved sulci which give it 
a laminated appearance. The pons connects the cerebrum 
above, the medulla oblongata below, and the cerebellum behind. 
The medulla oblongata begins from the lower border of the pons 
and becomes continuous with the medulla spinalis. The surfaces 
of the cerebral hemispheres are marked by elevations called 
gyri, and indentations called fissures or sulci. The longitudiijal 
fissure incompletely separates the two hemispheres from each 
other. At the bottom of this fissure a great transverse com- 
missure is seen connecting the two hemi.spheres. This is called 
the corpus callosum. It presents anteriorly a curved end called 
the genu and posteriorly a thick end called the splenium. 

Mening es oI the Brain. — These are three in number, the dura 
mater, arachnoid and pia mater. The dura mater has been 
described (p. 204). The arachnoid is an exceedingly thin mem- 
brcuie covering the whole of the brain. It is placed over the 
pia mater which it closely invests, except over the base 
of the brain — over this region the arachnoid can be properly 
examined because here it is not only thick but is also se- 
parated from the subjacent pia mater by a considerable interval. 
Unlike the pia mater it does not dip into the fissures and sulci 
of the brain (except into the longitudinal fissure) but bridges 
over them. It is separated from the dura mater by a capUlaiy 
space called the subdural space which contains fluid of the 
60 “ 
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of lymph. It is separated from the subjacent pia mater by an 
interval, called the subarachnoid cavity, which contains cerebro- 
spinal fluid and is transversed by trabeculae of connective tissue 
passing from the arachnoid to the pia mater. The arachnoidean 
granulations which are processes of this trabecular tissue have 
been examined (p. 204). The subarachnoid cavity of the brain 
is continuous with the subarachnoid cavity of the medulla 
Spinalis and communicates with the ventricles of the brain. Over 
the lateral surface of the hemispheres the subarachnoid cavity 
is insignificant but in certain situations at the base of the brain 
the arachnoid is separated from the pia mater by deep and wide 
intervals called subarachnoid cistcrnae. 

Subarachnoid Cisterosa. — These are : — (i) The cisterna cete^ 
bcllomedullaris (cisterna magna) which is formed by the arachnoid 
bridging over the space between the medulla oblongata and 
the back part of the under surface of the cerebellum. (2) The 
cisterna pontis is seen on the ventral aspect on the pons where 
the arachnoid covers the basilar artery. (3) The cisterna inter- 
peduncularis (cisterna basalis) lies in front of the pons where the 
arachnoid extends from the temporal lobe of one side to that of 
the other side ; it contains the arteries of the circulus arteriosus. 
(4) The cisterna chiasmatis lies in front of the optic chiasma and 
contains the anterior cerebral arteries. (5) The cisterna fossj: 
cerihri lateralis is formed over the lateral fissures of the brain 
by the arachnoid bridging over the fissure between the temporal 
lobe, and the frontal and parietal lobes. (6) The cisterna ven^e 
magn e cerebri, is formed by the arachnoid bridging over the gap 
between the posterior end of the corpus callosum and the superior 
surface of the cerebellum ; it contains the great cerebral vein. 

The pia mater is the vascular membrane of the brain. In 
It the blood vessels ramify and from its deep surface minute 
arterial twigs enter the substance of the brain. It gives off 
sheaths to these numerous minute vessels as they enter the brain 
substance. It also gives off sheaths to the cerebral nerves as 
they pass out. It dips into the fissures and sulci of the cerebrum 
and cerebeUum. On the surface of the cerebellum it is thinner 
and less vascular. It is prolonged into the interior of the brain 
forming the tela chorioidea of the third ventricle and the chorioid 
plexuses of the lateral and third ventricles. Over the lower 
part of the roof of the fourth ventricle it forms the tela chorioidea 
and chorioid plexuses of the fourth ventricle. There are three 
dpenings in the pia mater through which the subarachnoid 
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cavity communicates with the ventricles of the brain. One is 
called the foramen of Majendie and is situated in the middle 
line over the inferior angle of the roof of the fourth ventricle. 
The other two apertures are laterally placed over the ends of the 
lateral recesses of the fourth ventricle. Two other aperturOs 
are said to be present in the pia mater at the apices of the 
inferior cornua of the lateral ventricles. 

The dissector should now study the arteries of the brain. 

Arteries of the Brain. — These are derived from the two in- 
ternal carotid and the two vertebral arteries, the branches of 
which form a remarkable anastomosis at the base of the brain 
called the circulus arteriosus. 

The Internal Carotid Artery has been divided whe*® it pierced 
the dura mater on the medial side of the anterior clinoid process 
(p. 215). It passes to the medial extremity of the lateral cerebral 
fissure where it divides into the anterior an 1 middle cerebral 
arterie.s. The branches given off from the cerebral portion of 
the artery are : (i) the anterior cerebral, (2) the middle cerebral, 
(3) the posterior communicating, and (4) the anterior chorioid. 

Fig. 126. — Arteries of the brain and the arterial circle at 


I. Vertebral arteries. 

i. Anterior spinal branches 
uniting to form a single 
vessel. 

3. Posterior spinal artery. 

H Meningeal branch of 
veti bral artery. 

5. Posterior interior cere- 
bellar artery. 

6. Basilar artery giving off 
pontine branches. 

7. Superior cerebellar artery. 

8. Posterior cerebral artery. 

9 Posteiior communicating 

branch of internal carotid 
artery. 

10. Internal carotid artery. 

1 1 . Ophthalmic artery, 

12. Middle cerebral artery. 

13. Anteiior cerebral artery. 

14. Anterior communicating 
artery. 

13. .^ntero-medial ganglionic 
branches of anterior cere- 
bral artery, 

t6. Antero-lateral ganglionic 
branches of middle cere- 
bral artery. 

17. Postero-m^ial ganglionic 
branches dfposterior cere- 
bral artery. 


the hast' of the brain (Wilson). 
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The Anterim Oetebral Artery runs forwards and medial- 
wards above the optic nerve to the anterior extremity of the 
longitudinal fissure. Here it lies side by side with the artery 
of the opposite side and the two vessels are connected by a 
short transverse branch called the anterior communicating artery. 
Then it proceeds forwards along the medial aspect of the frontal 
lobe and curving round the genu of the corpus callosum is con- 
tinued backwards over the upper surface of the corpus callosum 
towards the splenium where it anastomoses with the posterior 
cerebral artery. The branches given off from the anterior cere- 
bral artery are : — (i) The antero-medial ganglionic branches which 
are small twigs. They pass upwards, pierce an area of grey 
substance, called the anterior perforated substance, and supply 
the anterior Mid of the caudate mucleus, the rostrum of the 
corpus callosum and the septum peUucidum. (2) The inferior 
frontal branches, two or three in number, supply the medial part 
of the orbital surface of the frontal lobe and the olfactory tract 
and bulb. (3) The anterior frontal branches supply the anterior 
part of the medial surface and upper part of the lateral surface 
of the frontal lobe. (4) The middle frontal branches supply the 
medial surface of the frontal lote behind the preceding branches. 
Its terminal twigs pass to the adjacent part of the lateral surface 
of the brain. (5) The posterior frontal branches supply the 
medial aspect of the brain in front of the parietooccipital 
fissure ; the terminal twigs supply the adjacent part of the 
lateral surface of the parietal lobe. 

The Middle Cerebral Artery proceeds along the lateral cere- 
bral fissure at first lateralwards and then backwards and divides 
into several terminal branches on the insula. Its branches are: — 
(i) The antero-lateral ganglionic branches which are numerous 
twigs. They pass upwards through the anterior perforated 
substance and supply certain grey masses called basal gangha and 
the internal and external capsules. (2) The inferior lateral frontal 
branches supply the lateral part of the orbital surface and the 
lower part of the lateral surface of the frontal lobe. (3) The 
ascending frontal branch ramifies over the anterior central gyrus 
lying in front of the central sulcus. (4) The ascending parietal 
branch supplies the posterior central gyrus lying behind the 
central sulcus. (5) The parieto-temporal branch supplies the 
inferior part of the parietal lobe and the posterior part of the 
temporal lobe. (6) The temporal branches curve downwards to 
supply the front part of the lateral surface of the temporal lobe. 
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The Posterior Cornmnnicating Artery is a slender branch 
which proceeds directly backwards to join the posterior cerebral 
artery. From it several minute posteromedial ganglionic branches 
are given off. 



Fi^. 127. — Diagram showing the t’Ftribution of cortical 
branches of c(?re) ral arteries on the lateral surface of the brain. 

The Anterior Chorioidal Artery issues from the internal 
carotid near the posterior communicatin'’ branch and passes 
backwards and lateraKvards and enters the inferior cornu of 
the lateral ventricle to supply the chorioid plexus. 

The Vertebral Artery enters the cranial cavity through the 
foramen magnum and proceeds along the .side of the medulla 
oblongata gradually inclining medialwards to g.iin the anterior 
aspect of the medulla oblongata. At the lower border of the pons 
it unites with its fellow of the opposite side to form the basilar 
artery. Within the cranium it gives off the following branches : — 
(i) Meningeal branch which supplies the dura mater in the pos- 
terior cranial fossa. (2) The posterior spinal artery arises from 
the vertebral at the side of the medulla oblongata and passes 
downwards into the vertebral canal. Its coir, cc over the medulla 
spinalis has been mentioned (p. 240). (3) The: j.osterior inferior 
cerebellar artery is the largest branch of the vertebral. It pro- 
ceeds backwards along the side of the medulla oblongata to the 
under surface of the cerebellum and divides into two branches, 
a medial and a lateral. The ihedial branch runs backwards to 
the notch between the posterior ends of the cerebellar hemi- 
spheres. The lateral branch supplies the back part of the inferior 
surface of the cerebellar hemisphere as far as its lateral border. 
(4) The anterior spinal artery arises close to the lower border of 
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the pons, passes downwards and medialwards on the anterior 
surface of the medulla oblongata and unites with its fellow of the 
opposite side at the level of the foramen magnum. The single 
trunk thus formed descends along the antero-median fissure 
of the medulla spinalis (p. 247). (5) The medullary branches 

are minute twigs which enter the substance of the medulla 
oblongata. 

The Basilai Artery is a short vessel which extends from the 
lower to the upper border of the pons and is formed by the union 
of the two vertebra] arteries. It runs along the median groove 
on the ventral surface of the pons and terminates by dividing 
into the two posterior cerebral arteries. It gives off the following 
branches on each side : — (r) The pontine branches. These 
are many minute twigs which run latcralwards and supply the 
pons. (2) The internal auditory artery is a long slender branch ; 
it accompanies the acoustic nerve to the internal acoustic meatus 
and supplies the internal car. (3) The anterior inferior cere- 
bellar artery supplies the front part of the inferior surface of the 
cerebellum. (4) The superior cerebellar artery arises from the 
basilar artery near its termination. It winds round the cerebral 
peduncle and reaches the superior surface of the cerebellum 
which it supplies. (5) The posterior cerebral artery. 

The Posterior Cerebral Artery runs latcralwards being 
separated from the superior cerebellar artery by the oculomotor 
nerve and is soon joined by the posterior commimicaling artery. 
Then it passes backwards and, winding round the peduncle of 
the cerebrum, reaches the under surface of the occipital lobe 
close to the splenium. The branches of the posterior cerebral 



Fig. 128. — Diagram showing the distribution of cortical 
branches of cerebral arteries on the medial surface of the brain. 
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artery are : — (i) The postero-medial ganglionic branches which 
are minute twigs. They arise near the origin of the parent trunk 
and proceed upwards. Piercing a grey area, called the posterior 
perforated substance, they supply the thalamus. (2) The pos- 
terior chorioidal artery pas.ses forw'ards beneath the splenium 
and enters the tela chonoidea of tire third ventricle and the 
chorioid plexus of the lateral ventricle, (3) The posterolateral 
ganglionic branches are minute twigs which arise on the lateral 
s dfc of the cerebral peduncle. The}' pass upwards to supply 
the thalamus. (4) The anterior and posterior temporal branches 
pass lateralwards to supjily the lower surface of the temporal 
lobe. If)) The calcarine branch runs along the calcarine fissure 
and suppl'es the medial aspect of the occipital lobe. (6) The 
parieto-occipiial artciy rims upwards along the pari eto -occipital 
fissure and suppl cs the gyri in front and behind the fissure. Its 
terminal branches supply the lateral surface of the occipital 
lobe. 

Citculaa Arteriosus (circle of Willis). — This important arterial 
anastomosis is situated at the base of the brain in the sub- 
arachnoid cavity above the pons. It is foimed in front by the 
anterior cerebral arterie.? connected together by the anterior 
communicating artery ; laterally by the posterior communicating 
arteries, each of which connects the internal carotid artery (of 
the same side) in front and the posteroir cerebral artery 
behind ; behind by the two posterior cerebral arteries. On 
account of a complete anastomosis between the cerebral vessels 
in the circulus arteriosus, a free circulation of blood through 
the brain goes on at all times even if a large vessel on the side 
of the neck be obstructed. 

Thb student has noticed that two systems of arterial branches 
supply the brain, (i) The cortical system of branches supply 
the surfaces of the different lobes of the brain and send minute 
twigs penetrating for some depth into the interior to supply the 
subjacent brain substance. These vcs^ls anastomose to some 
extent with each other. (2) The ganglionic system of branches 
penetrate the substance of the brain to supply the basal ganglia. 
These branches do not anastomose with each other and hence 
are called terminal arteries. 

Veins of the Brain.— The cerebral veins ill terminate in the 
sinuses of the dura mater. They are divisible into two groups, 
external and internal. The former drain from the outer surface 
and the latter from the inner surface of the cerebrum. The 



400 


BRAIH 


eitmud cerebral veins are (i) superior, (2) middle, (3) inferior 
and (4) basal. Tlie superior cerebral veins are six to twelve in 
number. They drain the venous blood from the medial surface 
and from the upper part of the lateral surface of the cerebral 
hemisphere and open into the superior sagittal sinus (p. 205) . The 
anterior veins of this group open at right angles to the sinus 
and the posterior ones open obliquely forwards into the sinus 
against the current of blood in it. The middle cerebral vein 
receives venous blood from tlie ^ower part of the lateral surface 
of the cerebral hemisphere and courses along the lateral fissure 
from behind forwards to terminate in the cavernous sinus. It 
communicates with one of the superior cerebral veins by means 
of a venous channel, called the great anastomotic vein, and thus 
indirectly communicates with the sagittal sinus. Behind it 
also communicates with the transverse sinus by a vein, called 
the posterior anastomotic vein, which runs over the temporal lobe. 
The inferior cerebral veins arc of small size. Those from the or- 
bital surface of the frontal lobe open either into the anterior 
cerebral vein or into the middle cerebral vein. Those from the 
temporal lobe open into the basal vein or into the superior 
petrosal sinus or the transverse sinus. The basal vein is formed 
by the union of the anterior cerebral vein and deep middle cere- 
bral vein at the anterior perforated substance. It is joined 
by an internal vein, viz,, the inferior striate vein, which emerges 
from the anterior perforated substance. The basal vein passes 
backwards round the c( rebral peduncle and opens into the internal 
cerebral vein. The anterior cerebral vein receives venous blood 
from the medial surface of the cerebral hemisphere. It accom- 
panies the anterior cerebral artery and proceeds to the anterior 
perforated substance where it opens into the basal vein. The 
deep middle cerebral vein drains venous blood fiom the insula. 
It courses along the lateral fissure and opens into the basal vein 
at the anterior perforated substance. 

Internal Group ol Cerebral Veins, — -The great cerebral vein 
(vena magna Galeni) is the large vein which drains venous blood 
from the interior of the cerebrum. Its formation by the union 
of the two internal cerebral veins beneath the corpus callosum 
between the two layers of the tela chorioidea of the third ven- 
tricle will be seen at a later stage of dissection. It issues beneath 
the posterior end of the corpus callosum and opens into the 
anterior end of the straight sinus. Its tom end beneath the 
spleniura can now be seen. The internal cerebral veins are two in 









Optic cliiasma 

Inlundibulum - 
TriKonum olfactorium 
Corpus mamilla 


l.amma termlnalis 

/ k ,lract / 


Olfrtctoiy ' ! 


Stria olfactona medialis 

Intermediate atria 
Stria olfactona 
lateralti 


Lat cerebral 
fissure 

Interptclunrulai 
(ossa 



Cerehraf . 

peduncle ' // / 
Pus. perl.v^f ^ ' 
raltd sulnl<incc 


Pon 

Sulcus basilarls 

Fs'ruinen LiTcum 


Medulla v|)inali» 


Acuii'tic. 11 
Farwl n 

Flocculus 

j t lidriod plexus ^ ],it 
I aperture of ventricle IV 
Gloasnpliciryngcrtl n 
Hypoglossal n, 
iTus n. 

'Accefisory n> 

''MedulU oblongata 


l*>i<iniid,il decussation 


Fig. 130. — The Base of the Brain (Sobolta). 
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number ; each is formed by the union of the termmal and chorioid 
veins and passes backwards between the two layers of the 
tela chorioidea of the third ventricle to meet its fellow of the 
opposite side forming the great cerebral vein. These will be 
examined later on. 

Tlie cerebellar veins may be grouped into two sets, the superior 
and inferior. The superior cerebellar veins pass forwards and 
medialwards and open into the straight sinus and into the great 
cerebral vein. Some pass lateralwards to open into the 
superior petrosal sinus or transverse sinus. The inferior 
cerebellar veins drain th.i inferior surface of the cerebellum, 
and open into the occipital, transverse, and superior petrosal 
sinuses. 

The veins of the pons pass upwards to end in the basal vein. 
The veins of the medulla oblongata communicate with the veins 
of the pons above and those of the medulla spinahs below. On 
the posterior surface of the medulla oblongata they also communi- 
cate below with the veins of the spinal medulla and terminate 
above in the inferior petrosal sinus. 

Dissection. The dissector should now remove the membranes 
and blood vessels from the surface of the brain. This dissection 
should be done with forceps and scissors, and over the lateral 
surface of the cerebrum it can be effected with ease. Over the 
base of the brain this must be done with caution and special care 
should be taken at the points where the cerebral nerves are 
attached to the brain. The pia mater over the medulla oblongata 
should not be removed until the nerve roots have been examined. 
At the present stage of dissection it is not necessary that the 
membranes should be removed from the entire brain, but the 
student may remove them from the different parts of the organ 
as the dissection proceeds. 

General Divisions of the Brain.. — The mass of nervous matter 
contained in the cavity of the cranium and known as the brain 
may be divided into three parts (i) Forebrain (prosencephalon) 
which includes the cerebral hemispheres with the cavities inside 
them called the lateral ventricles and the third ventricle to- 
gether with the structures bounding it ; (2) the midbrain (mes- 
encephalon which connects the forebrain with the hind brain 
and consists of the cerebral peduncles, the corpora quadrigemina 
and the cerebral aqueduct ; (3) the hind brain (rhomben- 
cephalon) which includes the meduUk oblongata, the pons and the 
cerebellum together with the fourth ventricle. 
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THE BASE OF THE BRAIN 

The base of the brain should be studied as a whole. Omitting 
for the present the superficial attachments of the cerebral nerves 
the follow'ing parts are to be examined : — (i) The anterior end 
of the longitudinal fissure ; (2) the inferior surface of the frontal 
lobe on either side of the longitudinal fissure together with the 
olfactory tract and bulb ; (3) the rostrum or anterior terminal 
part of the corpus callosum ; (4) the lamina terminalis ; (5) the 
optic chiasma and the optic tracts ; (6) the anterior perforated 
substance ; (7) the tuber cinereum ; (8) the infundibulum and the 
hypophysis ; (9) the corpora mamillaria ; (10) the posterior per- 
forated substance ; (ii) the inferior surfaces of the temporal 
lobes ; (12) the peduncles of the cerebrum ; (13) the anterior 
surfaces of the pons and the medulla oblongata ; (14) the inferior 
surface of the cerebellum. 

Of these the longitudinal fissure, the anterior perforated 
substance and the inferior surfaces of the frontal and temporal 
lobes will be examined when the cerebral hemispheres are 
studied. The rostrum will be examined with the corpus 
callosum. 

The Lamina Terminalis (Lamina cinerea) will be seen if the 
hemispheres are gently separated from each other and the optic 
chiasma is drawn backwards. It is a thin layer of grey matter 
which passes downwards and backwards from the rostrum of 
the corpus callosum to the upper surface of the optic chiasma. 
At a later stage of the dissection it wiU be seen to form the anterior 
boundary of the third ventricle. 

The Optic Chiasma (Optic commissure) is a short commissural 
band which connects the two optic tracts. In it the decussation 
of the medial fibres of the optic nerves takes place. From 
its postero-lateral angles the optic tracts pass backwards and 
lateralwards winding round the cerebral peduncles. The optic 
chiasma receives the optic nerves at its antero-lateral angles. 

The Interpeduncular Fossa is a lozenge-shaped space bounded 
anteriorly by the optic chiasma, antero-laterally by the optic 
tracts, posteriorly by the pons, and postero-laterally by the 
cerebral peduncles. This space corresponds to the floor of the 
ventricle and contains the following structures from before back- 
wards : — the tuber cinereum with infundibulum, h}^ophysis, 
corpora mamillaria, the posterior perforated substance, and the 
oculomotor nerves. 
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The Tnber Cmereom is a slight eminence of grey subitancor 
placed immediately behind the optic chiasma and between the 
optic tracts. 

The Infnndibalam is a hollow conical process which pro- 
jects downwards from the tuber cinereum and becomes attached 
to the posterior lobe of the hj^pophysis. 

The Hypophysis (Pituitary body) is an oval reddish grey 
mass which is lodged in the fossa hypophyseos of the sphenoidal 
bone where it is retained by the diaphragma sellae. Its loHg 
axis is transverse and it is somewhat flattened from above down- 
wards. It consists of a larger anterior and a smaller posterior 
lobe. The anterior lobe is developed as a pouch from the buccal 
cavity of the embryo and presents a concavity behind where the 
posterior lobe is received. The anterior lobe is again sub- 
divided by a narrow cleft into an anterior part, pars anterior, 
and an intermediate part, pars intermedia. The posterior lobe 
is developed from the brain and is connected with the tuber 
cinereum by the infundibulum. Divide the hypophysis antero- 
posteriorly and note the junction of +he anterior and posterior 
lobes. 

The Corpora Mamillaria (Corpora albicantia) are two 
small rounded white bodies, each of the size of a small pea. 
They are placed side by side behind the tuber cinereum. They 
con.sist of white substance e.xtemally and grey substance 
intemall3^ Their connections with the columns of the fornix 
and the thalamus will be traced later on. 

The Posterior Perforated Substance (Posterior perforated 
space) is composed of grey substance and is so called on account 
of its being perforated by numerous small apertures for the passage 
of vessels, viz., the postero-medial ganglionic arteries. It is 
situated between the corpora mamillaria in front and the 
diverging cerebral peduncles behind. 

The cerebral peduncles, the anterior surfaces of the pons 
and medulla oblongata, and the inferior surface of the cerebellum 
will be studied later on. 

It has already been noted that there are twelve pairs of cere- 
bral nerves. Each of them is attached to the surface of the 
brain at a particular area which is called the superficial origin 
of the nerve. In the case of motor nerves they really issue out 
of the brain at the areas of superficial origins whereas in the case 
of sensory nerves they really enter the brain at those areas to 
gain the interior of the brain. Strictly speaking therefore, the 
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supesficial origin ^ould be called the superficial attachment of 
a cerebral nerve. If these nerves are traced from their super- 
ficial attachments inside the brain they will be found to be 
connected with nuclei of grey substance in the interior of the 
brain. These nuclei are called the nuclei of origin in the case of 
motor nerves and the nuclei of termination in the case of the 
sensory nerves. 

A thirteenth pair of cerebral nerves has been described. 
This pair, called the nervi terminates, is associated with the 
olfactory nerves. Each nervus terminalis is attached to the 
anterior perforated substance posterior to the medial olfactory 
stria and runs with the corresponding olfactory tract on its 
medial side to be distributed to the nasal mucous membrane 
like the olfactory nerve filaments. 

Saperfioial Attachments of the Cerebral Nerves. — The attach- 
ment of the olfactory nerves to the olfactory bulb has been 
examined. Tlie optic nerve joins the antero-lateral angle of the 
optic chiasma. The oculomotor nerve is attached to a groove, 
called the oculomotor .«ulcu.s, on the medial as]:pct of the cere- 
bral peduncles. The trochlear nerve is attached to the dorsal 
aspect of the midbrain behind the corpora ejuadrigemina. 
It winds round the lateral side of the cerebral peduncle to reach 
the base of the brain. The trigeminal nerve consists of a large 
sensory root and a small motor root. Both are attached to the 
ventral surface of the pons near its upper border. The motor 
root lies in front of and medial to the sensory root at the sites 
of thfcir attachments. The abducent nerve is attached to the 
groove between the lower border of the pons and the upper end 
of the pyramid of the medulla oblongata. The facial (consisting 
of motor and sensory parts) and acoustic (consisting of ventral 
and dorsal roots) nerves art attached to the groove below the 
lateral part of the lower border of the pons ; the former nerve 
lying medial to the latter. The glossopharyngeal, vagus and 
accessory nerves are attached in a continuous line by filaments 
to the postero-lateral sulcus of the medulla oblongata. The 
spinal part of the accessory nerve is derived from the medulla 
spinalis. The hypoglossal nerve is attached by many filaments 
to the antero-lateraJ sulcus of the medulla oblongata. 

THE SURFACES OF THE CEREBRAL HEMISPHERES 

Each cerebral hemisphere is an ovoid mass and is incom- 
pletely separated from its fellow of the opposite side by a median 
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cleft called the longitudinal fissure. The surfaces of the hemi- 
spheres are mapp|^ out by eminences called convolutions or 
gyri separated from each other by furrows called fissures or 
sulci. The arrangement of the gyri and the sulci vary not only 
in different brains but also in the two hemispheres of the 
same brain. Their general arrangement, however, is sufficiently 
constant. 

Each hemisphere presents three surfaces, four borders and 
three poles. The lateral surface is convex and fits into the con- 
cavity of the vault of the cranium. The medial surface is flat 
and is separated from that of the opposite hemisphere by the 
falx cerebri. The inferior surface is irregular and may be sub- 
divided into throe portions corresponding to their situation. 
Thus the anterior portion is formed by the inferior or orbital 
surface of the frontal lobe. It is concave and lies on the roof 
of the orbit. Tlie middle portion is formed by the inferior sur- 
face of the temporal lobe. It is convex and li' s in the middle 
cranial fossa. The posterior portion is formed by the inferior 
or tentorial surface of the occipital lobe. It is concave and lies 
on tin- tentorium cor Ixdli. The borders separating th .so ,sur- 
facas from each other are; - (i) The superomedial border v>’\\Sc\\ 
separat< s the lateral from the medial surface. (2) The infero- 
lateral border which separates the lateral from the inferior surface ; 
the front part of this border separating the lateral from the orbital 
surface is called the superciliary border. About two inches in 
front of the posterior end of the hemisphere there is a notch in 
the. inferolateral border called the preoccipital notch. (3) The 
medial orbital border separates the medial surface from the orbital 
part of the inferior surface. (4) The medial occipital border 
separates the medial surface from the tentorial part of the inferior 
surface of the occipital lobe. The anterior end of each hemi- 
sphere is called the frontal pole and the posterior end, the occipital 
pole. The anterior end of the temporal lobe is called the temporal 
pole. Structurally the cerebral hemispheres are composed of 
an outer layer of grey substance or cortex and an inner layer of 
white or medullary substance. In addition there are certain 
collections of grey substance towards the base of each hemi- 
sphere called the basal ganglia. 

The Longitodinal Cerebral Fissore is the antero-posterior 
cleft in the median plane between the two cerebral hemispheres. 
In front and behind it completely separates the two hemispheres, 
but in its middle portion, the great transverse commissural band. 
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.the corpus callosum, forms its floor and connects the hemispheres 
together. The falx cerebri projects into it. 

The fissures on the cerebral hemispheres are of two kinds, 
complete and incomplete. The complete fissures are produced 
by infoldings of the whole thickness of the brain wall producing 
corresponding elevations in the brain cavity. Portions of the 
chorioidal, calcarine and collateral fissures are complete fissures. 
The incomplete fissures cause indentations on the cortical grey 
substance and the subjacent white substance without producing 
elevations in the brain cavity. The fissures are also classified into 
interlobcr and intralobar ; the former demarcate the different 
lobes from each other ; tlie latter demarcate the different gyri in 
a particular lobe. 

The interlobar fissures on the lateral surface of each cerebral 
hemisphere are : (i) the lateral fissure, (2) the central sulcus, 
(3) the parieto-occipital fissure, and (4) the circular sulcus. 

The Lateral Cerebral Fissure (fissure of Sylviu-s) begins at 
the inferior surface of the hemisphere and terminates on its 
lateral surface. It consists of a stem and three rami. The stem 
begins at the anti'rior perforated substairce and passes lateral- 
wards between the orbital surface of the frontal lobe and the 
anterior end of the temporal lobe. Reaching the lateral surface of 
the hemisphere it divides into three rami, the anterior horinzonta], 
the anterior ascending, and the posterior. The anterior horizontal 
ramus passes horizontally forwards for about an inch into the 
lower part of the lateral surface of the frontal lobe. Tlie 



Fig. i;ji. — Lateral surface of the left cerebral hemisphere, 
viewed from the side (alter Gray). 



OEkEBRAL BEMISPkEBES 


407 


anterior • ascending ramus ascends almost vertically into the 
lower part of the lateral surface' of the frontal lobe for about 
an inch. The posterior ramus is the continuation backwards 
and upwards of the stem. It is about three inches (7.5 cm.) in 
length and lies between the frontal and parietal lobes above 
and the temporal lobe below. Its terminal portion is bent 
upwards into the lower part of the parietal lobe. 

The Central Sulcus (fissure of Rolando) commences at or 
near the longitudinal fissure a little behind its middle and runs 
obliquely downwards and forwards along the lateral surface of 
the cerebral hemisphere to terminate a little above the posterior 
ramus of the lateral fissure at the junction of its anterior and 
middle thirds. In its course it presents two bends ; the upper 
bend is called the superior genu and has its concavity directed 
for\\'ards ; the lower bend is called the inferior genu and has 
its concavity directed backw’ards. This fissure separates the 
frontal lobe from the parietal lobe on the lateral surface. 

Parietooccipital Fissure. — A small portion of it is seen on the 
lateral surface of the cerebral hemisphere and is called the 
lateral part ; the greater portion of it is situated on the medial 
surface and is called the medial part. Tlie lateral part passes 
lateralwards for about half an inch from the longitudinal fissure 
and is situated about one inch and a half to two inches in front 
of the occipital pole, lire medial part passes downwards and 
forwards on the medial surface of the hemisphere and meets 
the calcarine fissure behind the splenium. 

The Circular Sulcus (limiting sulcus of Reil) surrounds the 
insula which lies concealed in the lateral fissure. On separat ng 
the upper and lower boundaries of the posterior ramus of the 
lateral fissure the insula will be exposed. The circular sulcus 
presents three limbs ; an upper limb separating the insula from 
the frontal and parietal lobes ; a lower limb separating it from 
the temporal lobe ; and an anterior limb separating it from the 
orbital surface of the frontal lobe (Fig, 135). 

The lobes of each cerebral hemisphere are ; — (i) frontal, (2) 
parietal, (3) temporal, (4) occipital, (5) hmbre, and (6) the insula. 

Frontal Lobe. — On the lateral surface of the hemisphere, 
the frontal lobe is bounded behind by the central sulcus, below 
by the posterior ramus of the lateral fissure. Its inferior or 
orbital surface is bormded behind by the stem of the lateral fissure. 
Its medial surface is not deiirarcated from that of the parietal 
lobe by any fissure but a line drawn from the upper end of the 
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e«nttal sulcus vertically downwards along the medial surface 
serves as the botmdary line between the medial surfaces of the 
two lobes. 

The lateral surface of the frontal lobe presents three main 
sulci which map out four gyii. The sulci are: — (i) The pre- 
central iucus which lies in front of the central S'jJcus and 
parallel to it . It consist of two parts, an upper and a lower 
whi(h are usually not connected with each other. (2) The 
superior frontal sulcus passes almost horizontally forwards from 
the upper part of the precentral sulcus. ( 3) The inferior frontal 
sulcus passes forwards and slightly downwards from the lower 
part of the precentral sulcus. The gyri are : — (j) The anterior 
central gyrus (ascending frontal convolution) which lies between 
the central and precentral sulci. It is the motor area of the 
cortex. (2) The superior frontal ^<^ i v 'Ties above the superior 
frontal sulcus and encroaches on the medial surface. It is 
frequently subdivided into an upper and a lower part by an 
antero'postcrior furrow called the paramedial frontal sulcus. (3) 
The middle frontal gyrus lies between the superior and inferior 
frontal sulci and is limited behind by the precentral sulcus. .This 
gyrus is also frequently subdivided into an upper and a lower 
one by the medial frontal sulcus of Eberstaller. (4) The inferior 
frontal gyrus lies in front of the precentral sulcus and below the 
inferior frontal sulcus. It is limited below by the .'■uperciliary 
border which sepwalcs it from t' e orbital surface. This gyr, 3 
is subdivided into three parts by the anterior horizontal and 
anterior ascending rami of the lateral fissure. The portion 
lying below the anterior horrzontal ramus is called the pars 
orbitalis. The portion lying betw^een the anterior horizontal and 
anterior ascending rami is called the pats triangularis. Tlie 
portion lying behind the anterior ascendmg ramus is called the 
pars basilaris. The left inferior frontal gyrus is called Broca’s 
Convolution as Broca localised it as the centre for articulate 
speech. 

The inferior or orbital surface of the frontal lobe presents 
two sulci ; the olfactory sulcus and the H-shaped orbital sulcus. 
The olfactory sulcus lies close to the medial orbital border and 
lodges the olfactory tract and bulb. The H-shaped orbital 
sulcus lies lateral to the olfactory sulcus and presents two antero- 
posterior limbs, one medial and the other lateral, connected 
in the tniddle by a transverse limb like H. The orbital sur- 
face the frontal lobe is mapped out into .five gyri. (i) The 
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gyrus rectus lies between the medial border and the olfactory 
sulcus. (2) The medial orbital gyrus lies between the olfactory 

sulcus and the medial limb of 
tlie H-shaped orbital sulcus. 
The gyrus rectus and the 
medial orbital gyrus are 
continuous with the superior 
frontal gyrus on the lateral 
surface of the hemisphere. 
(3) The anterior orbital gyrus 
lies in front of the transverse 
limb of the orbital sulcus. It 
is continuous with the middle 
frontal gyrus. (4) The lateral 
orbital gyrus lies lateral to the 
lateral hmb of the orbital 
sulcus and is continuous with 
the inferior frontal gyrus. 

Fig. 132.— Orbital surface of (5) posterior orbital gyrus 
the left frontal lobe (Gray). lies behind the transverse limb 

of the orbital sulcus. It is 
also continuous with the inferior frontal gyrus on the lateral 
surface. 

The medial surface of the frontal lobe will be studied later 
on. 

Parietal Lobe. — The lateral surface of the parietal lobe is 
bounded in front by the central sulcus, behind by the lateral 
part of the parietooccipital fissure and by a line drawn from the 
lower extremity of this fissure to the preoccipital notch, below 
by the posterior ramus of the lateral fissure and an imaginary 
line drawn backwards in continuation of the same ramus to meet 
the posterior bovurdary. It presents the following sulci : — (i) The 
postcentral sulcus which lies behind and parallel to the central 
sulcus. It is usually interrupted in the middle and is then 
discribed as consisting of an upper and a lower branch. {2) The 
intraparietal sulcus passes almost horizontally backwards from 
the middle of the postcentral sulcus. It is prolonged behind into 
the occipital lobe as the occipital ramus of the intraparietal 
sulcus and terminates by joining the transverse occipital sulcus 
behind the lateral parietoccipital fissure. Sometimes there is 
an interruption between the occipital ramus and the intraparietal 
sulcus. The gyri on the lateral surface of the parietal lobe are:— 
62 
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(1) The posterior central gyrus (ascending parietal convolution) 
which lies between the central sulcus in front and the postcentral 
sulcus behind. It is continuous in front with the anterior central 
gyrus round the upper and lower ends of the central sulcus. 
It is the cortical area for general sensibilit y (sensory area). 

(2) The superior parietal lobule is bounded in front by the upper 
part of the postcentral sulcus and is continuous in front with 
the posterior central gyrus above the upper end of that sulcus. 
Behind it is the lateral parietooccipital fissure ; below the lower 
end of this fissure it is connected with the occipital lobe by 
a connecting gyrus called the arcus parictooccipitalis ; below 
it is bounded by the intraparietal sulcus. (3) Tlie inferior 
parietal lobule is bounded in front by the lower part of the post- 
central sulcus, above by the intraparietal sulcus, below by the 
lower boundary of the parietal lobe and behind by the imaginary 
line which bounds the parietal lobe posteriorly. This lobule is 
further subdivid cl into two gjui, viz., (a) the supramarginal 
gyrus which lies around the upturned end of the posterior ramu.s 
of the lateral fissure and is continuous in front with the poste- 
rior central gyrus and behind with the suiierior temporal gyrus ; 
(b) the angular gyrus which lies around tlie upturned end of the 
suiHirior temporal sulcus. 

Tlie medial surface of the parietal lobe will be studied later 
on. 

The Occipital Lobe forms the posterior part of the hemi* 
^ sphere. Its lateral surface is bounded in front by the lateral part 
of the parietooccipital fissure and by a line drawn from its lower 
end to the preoccipital notch. The sulci on its lateral surface 
are ; — (i) The transverse occipital sulcus which lies behind the 
lateral part of the parietooccipital fissure and which is joined 
in front by the occipital ramus of the intraparietal sulcus. 
(2) The lateral occipital sulcus passes from behind forwards on the 
lateral surface of the occipital lobe. The gyri on its lateral 
•7 surface are : — (i) The superior occipital gyrus which lies above 
'' the lateral occipital sulcus. (2) The inferior occipital gyrus 
lies below the same sulcus. (3) The arcus pariefooccipitalis 
lies in front of the transverse occipital sulcus and has been 
already described. 

The inferior or tentorial surface of the occipital lobe is con- 
tinuous in front with the inferior surface of the temporal lobe 
and is demarcated from it by an imaginary line passing trans- 
versely mpdialwards from the preoccipital notch. This surface 
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presents the posterior part of the collateral fissure which runs 
from behind forwards into the temporal lobe and separates the 
posterior parts of the lingual and fusiform gyri. The fusiform 
gyrus lies laterally while the lingual gyrus lies medially and 
encroaches on the medial surface of the occipital lobe. 

The medial surface of the occipital lobe will be studied later 
on. 

The Temporal Lobe is situated below the posterior ramus 
of the lateral fissure and in front of the occipital lobe. Its 
lateral surface is mapped out into three gyri by two sulci. The 
sulci are : — (i) The superior temporal sulcus (parallel sulcus) 
which lies below the posterior ramus of the lateral fissure and 
runs parallel to it. It extends from near the temporal polq 
to a point a little behind the upturned end of the posterior ramus 
of the lateral fissure. (2) The middle temporal sulcus lies below 
the preceding and runs parallel to it. It is often interrupted 
ill the middle. The gyri are : — (i) The superior temporal gyrus 
which lies between the posterior ramus of the lateral fissure and 
tlie superior temporal sulcus. It is continuous behind with the 
supramarginal gyrus. (2) The middle temporal gyrus lies between 
the superior and middle temporal sulci. It is continuous behind 
with the angular gyrus. The inferior temporal gyrus lies 
below the middle temporal ^rus'and is continuous behind with 
the inferior occipital gyrus. 

Ill" inferior surface of the temporal lube presents the 
following sulci : — (1) The inferior temporal sulcus which lies 
most laterally and runs antiToposteriorly bc.twccn the temporal 
and occipital poles, ft is often interrujUed and it separates the 
inferior temporal gyrus lat.irally from the fusiform gyrus lying 
medially. (2) The collateral fissure lies medial to the fusiform 
gyrus and separates it from the lingual gyrus behind and the 
hippocampal gyrus in front. Behind it is continued along the 
inferior surface of the occipital lobe and in front it terminates 
a little behind the temporal pole, (i) Chorioidal fissure.— k 
jjortion of this fissure is seen extending from below the splenium 
towards the anterior end of the temporal lobe. It forms 
the upper and medial boundary of the inferior surface of the 
temporal lobe and through it a vascular fold of pia mater, the 
chorioid plexus, enters the inferior cornu of the lateral ventricle. 
The gyri on the inferior surface of the temporal lobe are : — ' 
(i) The inferior temporal gyrus which lies lateral to the inferior 
temporal sulcus and is continuous with the same gyrus seen 
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on the lateral surface. (2) The fusiform gyrus lies between the 
inferior temporal sulcus and the collateral fissure. Behind 
it is continuous with the inferior surface of the occipital lobe. (3) 
The hippocampal gyrus lies between the collateral and chori- 
oidal fissures. Its anterior extremity is bent upwards on itself 
like a hook and is called the uncus. The uncus is separated from 
the temporal pole by a slight cleft called the incisura temporalis. 
Behind and below the hippocampal gyrus is continuous with the 
lingual gyrus ; behind and above, with the cingulate gyrus lying 
above the corpus callosum. The cortical area for the sense of taste 
is in the hippocampal gyrus and the uncus. 

The superior surface of the temporal lobe presents some 
gyri concealed in the posterior ramus of the lateral fissure. 
These gyri pass from behind forwards and lateralwards and 
are called the transverse temporal gyri and they overlap the 
insula. The anterior transverse temporal gyrus and the middle 
third of the superior temporal gyrus together form the cortical 
centre for auditory sensation or hearing (atuiito-sensory a/ea). 

Limbic Lobe.— This name is given to certain gyri lying in 
continuity on the medial surface of each hemisphere. These 
gyri will be studied when the medial surface of the cerebral 
hemisphere is examined. 

The Insula (Island of Reii) (Fig. 135) lies concealed at the 
bottom of the lateral fissure. To see the insula it is necessary to 
separate widely the lips of that fissure. It is then seen as a 
somewhat triangular eminence with its apex at the commence- 
ment of the stem of the lateral fissure. The insula is surrounded 
by the circular sulcus. The gyri which bound the lateral fissure 
overlap and hide the insula and art called the opercula of the 
insula. These opercula, four in number, are separated from 
each other by the three hmbs of the lateral fissure and are named 
the orbital, frontal, frontoparietal, and temporal opercula. 
The orbital operculum lies below the anterior horizontal 
ramus of the lateral fissure. The frontal operculum lies between 
the anterior ascending and anterior horizontal rami. The 
frontoparietal operculum lies between the anterior ascending 
ramus and the terminal part of the posterior ramus of the lateral 
fissure. The temporal operculum lies below the posterior ramus 
and is formed by the upper margin of the superior temporal 
gyrus. 

Gyri of the insula . — These are best displayed when the 
(^jercula are removed. The surface of the insula is sub- 
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divided by a sulcus called the sidcus centralis insula. It runs 
from the apex of the insula upwards and backwards. The 
gyri lying in front of the sulcus are three or four in number and 
are called short gyri while the gyrus lying behind the sulcus is 
long and is called the long gyrus. 

The olfactory lobe should be studied now. 

Olfactory Lobe. — This name is given to the following parts 
lying in continuity : — (i) The olfactory bulb, (2) the olfactory 
tract, (3) the olfactory trigone, {4) the parolfactory area of Broca, 
and (5) the anterior perforated substance. 

The olfactory bulb is the enlarged anterior end of the olfactory 
tract. It lies in the groove on the upper surface of the lamina 
cribrosa of the ethmoidal bone. To its lower surface are 
attacl’.ed the olfactory nerve filaments. 

The olfactory tract is the narrow part behind the olfactory 
bulb. It lies in the olfactory sulcus on the orbital surface of the 
frontal lobe. It is triangular on section, the apex of the triangle 
being received into the olfactory .sulcus. 

The olfactory trigone is the triangular elevation at the back 
part of the olfactory tract and in front of the anterior perforated 
substance. From the lateral angle of the olfactory trigone the 
lateral olfactory stria passes along the lateral margin of the ante- 
rior perforated substance to the uncus of the hippocampal gyrus. 
From the medial angle of the olfactory trigone the medial olfactory 
stria passes along the medial aspect of the trigone medialwards 
to the subcallosal gyrus situated beneath the anterior part of 
the corpus callosum. 

The parolfactory area of Broca is a .small triangular area 
situated in front of the subcallosal gyrus on the medial surface 
of the hemisphere and separated from it by a sulcus called the 
posterior parolfactory sulcus. 

The anterior perforated substance is so called on account 
of its being perforated by blood vessels, viz., the anterolateral 
ganglionic arteries. It is bounded in front by the olfactory 
trigone, behind by the optic tract, laterally by the later^ 
olfactory stria and medially by the medial olfactory stria. 

Dissection. The medial surface of the cerebral hemisphere 
is now to be studied. For this the left hemisphere is to be 
sliced off with a long knife about half an inch above the level 
of the corpus callosum. The cut surface presents an oval 
of white matter surrounded on all sides by a convoluted layer 
of grey substajice. This oval area is called the centrum ovale 
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minus and its surface is spotted with red dots (puncta vasculosa) 
which are the cut ends of minute blood vessels. 



I'ig- 1.13- — Medial surface of the left cerebral hemisphere 
(after Gray). 

Medial Surface of the Cerebral Hemisphere. — Thi' fissures 
and sulci on the medial surface arc ; — (i) The callosal sulcus 
which IS a slit-like interval lying between tin; convex surface of 
the corpus callosum and the overlying gyrus. (2) The cingulate 
sulcus begins below the anterior end of the corpus callosum 
and runs forwards and upwards ; it then curves tn front of the 
genu and passes backwards parallel to the callosal sulcus being 
separated from that sulcus by the cingulate gyms. Its poste- 
rior end turns upw ards and cuts the supcromcdial border behind 
the upper end of the central sulcus. Opposite the upper end of 
the precentral sulcus it sends an offset towards the supcromcdial 
border. (3) The medial part of the parietooccipital fissure has 
been described with the parietooccipital fissure. (4) The cal- 
carine fissure is a complete fissure. It begins close to the occi- 
pital pole and, running forwards and slightly upwards, joins 
the parietooccipital fissure a little behind the splenium' It conti- 
nues its course further forwards and ends below the splenium. 
The anterior part of this fissure gives rise to the eminence called 
the calcar avis in the lateral ventricle. The posterior and ante- 
rior parts of this fissure are developed separately at fir.st and 
then become combined. The student will find proof of this 
if he opens up the fissure behind its union with the parieto- 
occipital fissure ; he will then see a small gyms, the cuneolingual 
gyrus, separating the anterior and posterior portions of this 
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fissure. The calcarine fissure is functionally important for 
although the cortex of the occipital lobe in general is concerned 
with visual sensation the cortical area around the calcarine 
fissure is specially known as the visml area of the corte.x, Idiis 
portion of the cortical area presents a different appearance on 
section. If a coronal section of the occipital lobe is made across 
the posterior part of the calcarine fissure in a well preserved 
brainj a fine white line will be seen subdividing the grey substance 
round the calcarine fissure into an outer and an inner layer. 
This white line is called tlic stria Gcnnari (band of Gennari) and 
the cortical area showing tins stria is called the area striata. (5) 
The suhparietal sulcus lies between the posterior end of the 
cingulate .sulcus and the medial part of the parietooccipital 
fissure and separates the precuneus from the cingulate gyrus. 
It is in the same line with the back part of the cingulate sulcus 
excluding its upturned end. 

The gyri on the medial surface of the cerebral hemisphere 
are : — (r) The superior frontal gyrus, part of which has been 
seen on the lateral surface of the hemisphere. On the medial 
surface it lies between the cingulate sulcus below and the. supero- 
iiiodial Ixtrder above ilehiiid it is limited by tlie offset from 
the cingulate .sulcus winch passes upwards towards the- upper 
end of the precentral sulcu.s. (2) The paracentral lohnle is bounded 
ill front by the olf.sot of tlie cingulate sulcus and btdiind by the 
upturned end of the same sulcus. It is continuous with the 
anterior and posterior central gyri. (3) The precuneus or quadrate 
lobe corsespouds to the media] surface of the .superior parietal 
lobule. It is bounded in front by the upturned end of the 
cingulate sulcus, behind by the medial part of the parietoocci- 
pital fissure, above by tlie superomedial border and below 
by the subparietal sulcus. (4) The cuneus is a wedge-shaped 
or triangular gyrus lying between the medial part of the parieto- 
occipital fissure and the calcarine fissure. (5) The lingual gyrus 
lies between the calcarine and collateral fissuies.lt occupies 
both the medial and infirior surfaces of the hemisphere. It 
is continuous in front with the hippocampal gyrus. (6) The 
cingulate gyrus is a curved convolution lying between the callosal 
fissure below and the cingulate and subparietal sulci above. 
It surrounds the corpus callosum and is connected behind the 
splenium with hippocampal gyrus by a narrow gyrus, called 
the isthmus, which hes between the splenium and the anterior 
end of the calcarine fissure. 
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Limbic Lobe. — The cingulate gyrus together with the 
hippocampal gyrus and the isthmus form a continuous gyrus 
which was described by Broca as the limbic lobe. 

Dissection. Part of the cingulate gyrus of the left cerebral 
hemisphere still covers the corpus callosum. Divide the whole 
depth of the cingulate gyrus about the middle by a transverse 
cut. Lift the cut ends with fingers and throw them forwards 
and backwards. On the deep surface of the raised cingulate 
gyrus a bundle of longitudinal white fibres will be seen embedded 
in its substance. Tliis bundle is called the cingulum. Detach 
this bundle from the deep surface of the cingulate gyrus and note 
its connections anteriorly and posteriorly by pulling it. 

The cingulum is a longitudinal bundle of association fibres 
which lies in the substance of the cingulate gyms. It begins 
in front at the anterior perforated substance, proceeds forwards 
and upwards above the rostrum and then turns round the 
genu ; it ne.vt proceeds backwards over the body of the corpus 
callosum and, winding round the splenium, terminates poste- 
riorly in the hippocampal gyrus. 

THE INTF.HIOR OF THE CEREBR.\L HEMISPHERES 

Dissection. The gyri from the right cerebral hemisphere 
are now to be removed above the level of the corpus callosum. 
Insert the lingiTs into the callosal fissure above the corpus 
callosum and ])eel off the cingulate gyrus in a lateral direction 
and note the manner in which the fibres of the corpus callosum 
pass into tlu' gyri of the brain. Both, the hemispheres are then 
to be sliced off to the level of the upp. r surface of the corpus 
callosum, h large mass of white substance .surrounded by 
convoluted grey substance isexposc’d. This is called the centrum 
ovale majiis. The upper surface of the corpus callo.sum is well 
revealed now. 

The Corpus Callosam is the great transverse commissure 
which connects the two cerebral hemispheres. It consists 
of a thick stiatum of white substance composed mainly of trans- 
verse fibres. It is situated at the bottom of the longitudinal 
fissure and measures about four inches (lo cm.) antero-poste- 
riorly. It is nearer to the frontal than to the occipital pole, and 
is thicker at the ends than at the middle. Its superior surface 
is con VC .X from before backwards and forms the floor of the 
central portion of the longitudinal fissure ; it is touched by the 
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falx cerebri posteriorly but anteriorly tbat process does not 
descend low enough to reach it. It is covered by a very thin 
layer of grey substance, called the supracallosal gyrus, and is 
overlapped laterally by the cingulate gyrus. It presents along 
the middle line a faint antero-posterior groove. On either 
side of this groove is a thin linear elevation in the supracallosal 
gyrus formed by longitudinal fibres, called the stria longitudinalis 
medialis. Lateral to this on either side is another longitudinal 
linear elevation called the stria longitudinalis lateralis. The 
inferior surface forms the roof of the lateral ventricles ; along 
its middle, the septum pellucidum is attached in front and the 
fornix, behind. The anterior end of the corpus callosum is bent 
and then reflected downwards and backwards ; the bend is called 
the genu and the reflected portion, the rostrum. The rostrum 
gradually becomes thinner and is connected below with the 
lamina terminalis. The posterior end. of the corpus callosum 
is the thickest part and is rounded and free ; it is called the 
splenium. 

The supracallosal gyrus or indusium griseum is a thin layer 
of grey matter covering the upper surface of the corpus callosum. 
Traced in front it ’s seen to be prolonged round the genu and 
the rostrum to be continuous with the subcallosal gyrus. Traced 
behind it is continued below the splenium as a thin ridge, called 
the fasciola cinerea, into the fascia dentata hippocampi. 

The fibres of the corpus callosum run for the most part trans- 
versely. The transverse fibres enter the white substance of the 
cerebral hemisphere and radiate to the various parts of the 
cerebral cortex. The fibres from the genu on entering the 
hemisphere radiate forwards to the frontal pole forming what 
is called the forceps anterior (minor). The fibres from the 
splenium on entcrihg the hemisphere pass backwards towards the 
occipital pole forming the forceps posterior (major) . The inter- 
mediate fibres sweep across the roof and lateral wall of the lateral 
ventricle into the temporal lobe forming what is called the 
iapetum. 

Dissection. To open the lateral ventricles a. longitudinal 
incision should be made through the superior surface of the 
corpus callosum on cither side of the middle line. Introduce 
the handle of the scalpel through this incision and raise the 
lateral portion of the corpus callosum with it. Remove this 
lateral portion of the corpus coUosum by dividing it at its attach- 
ment laterally. The central portion and the anterior conju 
53 
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of the lateral ventricle are now exposed. Carry the knife back- 
wards into the occipital pole dividing the roof of the posterior 
comn. Remove a portion of its roof to expose it more fully. 
From the junction of the central portion and the posterior cornu 
of the lateral ventricle another cavity, called the inferior cornu, 
will be seen passing downwards and forwards through the tem- 
poral lobe up to its anterior end. Open up the inferior cornu 
by cutting through its lateral wall along the superior temporal 
sulcus ; this sulcus will serve well as the guide. When the inferior 
cornu has been opened up from the beginning to the end, part 
of its lateral wall should be removed to fully expose its roof 
and floor. The portion of the corpus callosum, which lies 
between the two longitudinal incisions, should not be disturbed 
now but kept in position. 

The Lateral Ventricles arc two irregular cavities one in 
each hemisphere of the brain and separated from each other 



Fig. 134. — Lateral ventricles of the brain (from Hirschfeld 
and Leveille). 


A. Septum pellucidum. 

B. Cevum septum pellucidi. 

C. Corpus striatum. 

D. Corpus callosum, reflected. 

E. Interventncular toramen. 

F. Stria termiaalis. 

G. Thalamus. 

Chorioid plexus. 


J. Fornix. 

K. Posterior extremity of corpus 

callosum. 

L. Commoncement of inferior cornu. 

M. Great cerebral vein. 

N. Calcar avis. 

O. Posterior cornu of lateral vea- 

tliole. 
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Fig. 136.— The lateral ventricles and the tela chorloldea of 
the third ventrlcleSobolla). 



INTERIOR OF CEREBRAL HEMISPHERES 


41 » 


by a median partition extending from the floor to the rOof call^ 
the septum pellucidum. They are lined by a thin membrane 
called the ependyma and contain a serous fluid called . the 
cerebrospinal fluid. They communicate with the third ventricle 
by an aperture, called the interventricular foramen, which is placed 
in front of the anterior end of the thalamus. Each lateral 
ventricle consists of a central part, an anterior cornu, a posterior 
cornu and an inferior cornu. 

The Central Part (body) extends from the splenium of the 
corpus caUosum behind to the interventricular foramen in front. 
Its roof is formed by the under surface of the corpus callosum 
and its medial wall by the back part of the .septum i>ellucidum. 
Laterally the roof meets with the floor, lis floor is formed from 
before backwards by (i) the caudate nucleus, (2) the terminal 
vein, (3) the stria terminahs, (4) the thalamus, (5) the chorioid 
plexus, and (6) the fornix. The caudate nucleus is a mass qf 
grey substance ; it is enlarged at its anterior end, called the he_^, 
which is directed into the anterior cornu ; it gradually tapers 
posteriorly forming the taiFwhch is prolonged into the inferior 
cornu. The terminal vein (vein of the corpus striatum) _isj)laced 
^in the same groove occupied by the .stria tenninalis ; it opens 
into the internal ccrdual vein at the interventricular foramen. 
The stria terminalis (tienia .semicirculans) lies in the groove 
between tilt' caudati^nucieiis uikI the thalamu It is a linear 
baud of white, substance which passes in front towards the inter- 
ventricular foramen. Behind it passes into the roof of the infe- 
rior cornu. A very narrow portion of the lateral part of the upper 
surface of the thalamus is seen between the chorioid plexus 
and the striajcrminalis. The chorioid plexus is a vascular fringe 
of pia mater which app ears in the lateral ventricle between the 
lateral edge of the fornix and the thalamus. In front it is 
continuous with the chorioid plexus of the lateral ventricle of 
the opposite side through the interventricular foramen. Poste- 
riorly it passes into the inferior cornu. Its surface is lined by 
the ependymal covering of the lateral ventricle. The lateral 
edge of the body of the fornix is seen in the cential part of the 
lateral ventricle : it is thin and it overlaps the chorioid plexus. 
Each lateral ventricle communicates with the third ventricle 
by means of an aperture called the interventricular foramen 
which is bounded in front by th- column of the fornix and 
behind by the anterior end of the thalamus. 

The Anterior Coma (anterior horn) lies in front of the inter- 
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ventricular foramen. It passes forwards,' lateralwards and 
slightly downwards into the frontal lobe. Its roof is formed 
by the front part of the corpus callosum ; its floor by tha orbital 
part of the frontal lobe ; its medial wall by the front part of the 
septum pellucidum ; and its lateral wall by the head of the 
caudate nucleus. 

The Posterior Cornu extends backwards into the occipital 
lobe. It is curved ; tlie convexity of the curve is directed lateral- 
wards. Its roof and lateral wall are formed by the tapetum 
of the corpus callosum. Its medial wall presents two elongated 
elevations. The upper of the two is called the bulb of the posterior 
cornu and is formed by the fibres of the forceps posterior. 
The lower elevation is called the calcar avis {hippocampus minor) 
and is caused by the infolding of the ventricular wall of the 
anterior part of the calcarine fissure. The handle of the scalpel 
may be pushed through the fissure to verify it. The posterior 
extremity of the posterior cornu is tapering. 

The Interior Coma (descending horn) of the lateral ventricle 
runs into the temporal lobe and passes at first backwards and 
lateralwards and then turns downwards and forwards and 
finally bends mcdialwards ending about an inch behind the 
temporal pole. Its lateral wall is formed mostly by the tapetum 
Its medial wall presents the lower part of the ch orioida’ fissure 
which is seen when the chorioid plexus is removed. Its roo/ is 
formed chiefly by the tapetum but the t ail of th^ caudate nucleus 
^Iso passes forwards in the roof to terminate in a small nucleus 

Fig. 137. — Inferior and posterior 
cornua of the lateral ventricle of 
brain {from Hirschfeld and Le- 
vdlle). 

A. Pes hippocampi. 

B. Fimbria hippocampi. C 

C. Hippocamimi. 

D. Fascia dentata. 

£. Emiitentia col lateralis. 

F. Crus oi fornix (cut). 

G. Calcar avis (the forceps posterior is 

seen on the medial side of this in . 
continuity with the splenium). 

H. Splenium of corpus callosum (cut). 

I. Posterior cornu. 
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of grey substan ce cal led the amygdalo id nucleus. Tliis nucleus 
produces am elevation in the anterior end^oTTlie roof and if it 
is divided the grey colour of the nucleus will seen. The 
stria termi nalis a lso lies in the roof and terminates in the amyg- 
^ai^d nucl us. The Jloor ot ttie inferior ~comu presents t he 
(I) the hippocampus, (2) the fimbria hippocampi, 

(3) tha collateral eminence, (4) the chorioid plexus, and (5) the 
trigonuoi collaterale. Thes(' parts .should now bt examined 
in detail. 

The Bipsocampus (hippocampus major) is an elongated 
conspicuous eminence, occupjnng the whole length of the floor 
of the inferior cornu. It ngidly follows the curve of the cornu 
and at its loiter end becomes expanded and indented on the 
surface so as to resemble the paw of an animal. Hence this 
terminal portion is called the pes hippocampi. The amygdaloid 
nucleus lies on the roof opposite the pes hippocampi. The 
hippocampus is covered by the chorioid plexus. In structure it 
consists principally of grey substance but has a thin layer of 
white substance on the ventricular surface termed the alveus. 

The Fimbria Hippocampi (corpus fibnatum, t;cnia hippocampi) 
is a narrow band of white .substance which is attached to the 
medial concavt^ bolder of the Jiippocampns. It is continuous 
above with the crus of the fornix and terminates below at the 
imcus. Its medial margin is free. Laterally it is continiions 
with the thin layer of white substance, called the alveus, already 
referred to 

The Collateral Eminence is an elongated projection on 
the floor of the inferior cornu situated on the lateral side of the 
hippocampus. It is continuous behind with the triangular 
area called the trigonum collaterale. It is produced by an 
infolding of the ventricular wall corresponding to the middle 
part of the collateral fissure. The handle of the scalpel may 
be introduced into the collateral fissure to verify this. 

The Chorioid Plexus is the vascular fringe of pia mater which ‘ 
has been pushed into the inferior cornu of the lateral ventricle 
through the chorioidal fissure. It is continuous behind the thala- 
mus with the choroid plexus of the central part of the lateral 
ventricle. It is covered by the ependyma of the ventricle. 

The trigonum collaterale is the smooth triangular space seen 
in the floor of the inferior cornu at the angle of divergence of 
the posterior and inferior cornua. 

Dissection. Detach the remaining portion of the right occi- 
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pital and temporal lobes from the specimen of brain under exa- 
mination by dividing (i) the forceps posterior and (2) the 
fimbria hippocampi at its junction with the crus of the fornix. 
Make an incision from the anterior extremity of the inferior 
cornu and carry it through the temporal pole. Now separate 
the temporal lobe with the hippocampal gyrus from the rest 
of the cerebrum. In the detached piece the floor of the inferior 
cornu can be more thoroughly e.xamined. On raising the free 
margin of the frimbria hippocampi a narrow layer of grey sub- 
stance is exposed, the surface of which is marked by many trans- 
verse ridges and furrows. This structure is called the fas..ia 
dentata hippocampi. 

The fascia dentata hippocampi (dentafe gyrus) lies on the 
upper surface of the, hippocampal gyi us. Its free surface is marked 
by ridges and furrows and is covered by thi' fimbria hippocampi. 
The cleft between it and the fimbria hi|)pocampi is called the 
Jimbrio-dentate sulcus. Btdiind it is continuous with the fasciola 
cinccrea beneath the spleiiiiim. In front it is continued into 
the uncus as a curved band called the bund of Giacomini. 

Dissection. Remove, the central strip of corpus callosum 
which IS adherent behind to the fornix and in front to tlie septum 
pellucidiim. Next cut through the upper bordi'r of the septum 
pellucidum to exhibit the two lamina- of which it is compo.sed. 

The Septum Pellucidum (sejmim hiciclnm) is ijie parti- 
tion between the anterior ><)mua and the anterior jiaits of the 
central portions of the lateral veiitricK-s. It consists* of two thin 
lamime, separated from each other by a narrow chink called 
tJie cavity of the septum pellucidum (fifth ventricle). This 
cavity is considered to be a portion of the longitudinal cerebral 
fissure and does not communicate with the ventricles of the brahi. 
The septum jx-llucidum is attached alxive to tie* under surface 
of tlie corpus calkcsum and below to the rostrum in front and to 
the fornix behind. 

The Fornix (Figs. 136, 138) is a band of white substance 
situated below the corpus callosum. It extends from belore 
backwards in the form of an arch, the convexity of w'hich is 
directed upwards. It consists of tw'o lateral halves, the central 
parts of which are joined together in the middle line while their 
anterior and posterior parts diverge from each other. The 
central joined parts constitute the body ; the anterior parts 
are called the columns of the fornix ; and the posterior parts, 
the crura. 
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Fig. 138.— Horizontal section of the cerebral hemispheres 
showing the lateral ventricles, fornix and septum 
pellucidum (Sobotta). 
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Fig. 139. — The two thalami and the third ventricle exposed 
from above (Sobotta). 
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The body of the fomix is triangular, being narrow in front 
and broad behind. Its upper surface, in the median line, is 
attached behind to the under surface of the corpus callosum and 
in front to the septum pellucidum. The lateral portions of the 
upper surface form the floor of the lateral ventricles. Its lower 
surface rests on the fold of pia mater which forms the roof of 
the third ventricle. Its lateral border is separated from the 
thalamus by the chorioid plexus. 

The columns, of the fornix (anterior pillars) pass downwards 
in front of the inter\'entricular foramen. Eadi column passes 
under cover of the ependyma of the lateral wall of the third 
ventricle to the base of the brain to terminate in the corpus 
mamillarc. From here a fresh bundle of fibres, called the thala- 
momamillary fasciculus (bundle of Vicq d’Azyr), arises and passes 
to the anterior tubercle of the thalamus. The course of the 
column along the lateral wall of the ventricle to the corpus 
mamillare and that of the thalamomamillary fasciculus, will be 
traced after the e.xamination of the third ventricle. 

The crura of the fornix (posterior pillars) are the posterior 
prolongations from the body of the fomix and are at first attached 
to the under surface of the corpus callosum. Each ems diverges 
from Its fellow of the oppo.site side and curves lateralwards 
and downwards round the posterior luid of the thalamus ; it then 
proceeds into the inferior cornu of the lateral ventricle and lies 
along the concavity of the hippocampus. Some of its fibres spread 
out over the hippocampus forming the alveus ; the remainder 
form a band and become continuous with the fimbria hippocampi 
in the inferior cornu of the lateral ventricle. If the body of the 
fornix is cut through transversely at it.s middle and the posterior 
portion thrown backwards, a triangular lamina will be seen 
between the diverging crura encroaching on the back part of the 
under surface of the body of the fornix. This lamina is called 
the lyra and it is traversed by transverse fibres connecting the 
two crura and through them tlie hippocampi of the two sides. 
These transverse fibres constitute a commissure called the 
hippocampal com missure. 

The Chorioidal Fissure should now be studied in its entirety. 
Its lower part through which the chorioid plexus of the inferior 
cornu of the lateral ventricle enters has been studied. Its upper 
part begins at the interventricular foramen and passes backwards 
between the lateral margin of the body of the fomix and the 
upper surface of the thalamus. At the commencement of the 
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inferior comu the fissure lies between the crus of the fornix and 
the posterior end of the thalamus. In the inferior comu it lies 
between the stria terminalis on the roof and the fimbria hippo- 
campi on the floor of the comu. Through the fissure the chorioid 
plexus protrudes into the central part and into the inferior 
cornu of the lateral ventricle pushing the ependyma before it. 

The Tela Chotioidea of the Third Ventricle (velum ir.ler- 
positum) is a double layer of pia mater which penetrates into 
the ventricles through the central portion of the transverse fissure 
beireath the splenium. It is placed beneath the body of the fornix 
forming the roof of the third ventricle. It is triangular in shape ; 
its apex reaches as far forwards as the interventricular foramen ; 
and its base lies under the splenium at the transverse fissure. 
Along its lateral margin is the chorioid plexus of the lateral 
ventricle which protrudes into the central portion of the lateral 
ventricle through the upper part of the chorioidal fissure. From 
its under surface, on either side of the middle line, a linear varcular 
fringe projects downwards into the third ventricle; this fringe is 
called the chonotd plexus of the third ventricle. Between the two 
layers of the tela chorioidea are contained the internal cerebral 
veins (veins of Galen) one on either side. Each of these veins 
is formed in front at the interventricular foramen by the union 
of the terminal v(;in with the chorioidal vein. Emerging from the 
chorioid plexus it proceeds backwards close to the median 
line, receives the basal vein of the same side and unites with 
its fellow of the opposite side forming the great cerebral vein (vena 
magna Galeni) w'hich ojiens into the straight sinus. 

The Transverse Fissure ol the Brain is the deft through 
which the invagination of the pia mater forming the tela choriodea 
of the third ventricle, and that of the chorioid plexus of the 
inferior comu of the lateral ventricle into the interior of the brain 
takes place. It consists of a central and two lateral portions. 
The central portion lies betivecn the splenium and body of the 
fornix above, and the midbram below ; the base of the tela 
chorioidea of the third ventricle lies along it. The two lateral 
portions coincide with the lower parts of the chorioidal fissure. 
The transverse fissure must be differentiated from the chorioidal 
fissure. The lateral portions of the former are the same as the 
lower portions of the latter, but the central portion of the trans- 
verse fissure does not coincide with the upper part of the chorioidal 
fissure. The upper part of the latter fissure lies between the 
lateral margin of the fornix and the thalamus. 
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- THALAMENCEPHALON 

The student should now examine thi. thalamus and certain 
parts lying in its neighbourhood, which together constitute 
the thalamencephalon . 

Dissection. Divide the internal cerebral veins near the 
interventricular foramen. Raise the tela chorioidea by holding 
its apex with forceps and then throw it backwards. In 
reflecting the tela chorioidea be careful not to injure the pineal 
body which lies enveloped by the lower layer of the tela at its 
posterior part. When the tela is reflected backwards completely, 
the superior surfaces of the thalami are displayed as also the 
cavity of the third ventricle. 

The Thalamus (optic thalamus) (Figs. 139, 140) is a large 
ovalshaped mass of grey substance coated on its superior surface 
bv a thin layer of white substance called the stratum zonale. The 
thalami are tu o in number situated one on either side of the third 
ventricle. Each thalamus presents four surfaces and two ends. 
The superior surface is convex and is bounded laterally by the 
oblique groove which separates it from the caudate nucleus 
and contains the stria torminalis and the terminal vein. Medially 
this surface is bounded in t’es anterior half by a linear elevation 
called the tesnia thalami— irom the tienia the ependyma of the 
third ventricle is reflected to the under surface of the tela chori- 
oidea. This surface is subdivided by an oblique groove, which 
corresponds to the lateral margin of the body of the forni.x, into 
a lateral and a medial portion. The lateral portion forms the 
floor of the central part of the lateral ventricle. The medial 
portion is covered by the tela chorioidea of the third ventricle. 
The inferior surface rests upon the dorsiil part of the cerebral 
peduncle. The medial surface forms the lateral wall of the third 
ventricle and is connected with the medial surface of the 
opposite thalamus by a soft mass of grey substance called the 
massa' intermedia (middle commissure). The lateral surface 
lies against a band of white substance called the internal capsule. 
The anterior end points forwards and medialwards.lt approaches 
its fellow of the opposite side and presents an elevation called 
the anterior tubej'cle which forms the posterior boundary of the 
interventricular foramen. The posterior end projects backwards 
and laterals ards. It diverges from its fellow of the opposite 
side and ends in a tubercle called the pulvinar. Beneath the 
pulvinar is a small pea-like oval swelling called the medial geni- 
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culate body which is connected with the inferior colliculus by the 
inferior brachium. Below and lateral to the pulvinar is another 
oval swelling called the lateral geniculate body which is connected 
with the superior colliculus by the superior brachium. 

The Pineal Body (Figs. 139, 140) is a small conical, reddish 
body which is placed beneath the splenium of the corpus 
callosum and lies in the depression between the upper pair of 
corpora quadrigemina. It is covered by a fold of pia mater 


Fig. 140. — The medulla oblongata, mesencephalon and 
thalamencephalon (Cunningham)- 


A. Anterior cornu of lateral ven- 

tricle.. 

B. Septum pellucidum. 

C. Column of fornix. 

D. Interventricular foramen. 

E. Stria terminalis. 

F. Massa Intermedia. 

G. Posterior commissure. 

H. Stalk of the pineal body. 

I. Pineal body. 


J. Pulvinar. 

K. Mesencephalon. 

L. Lingula. 

M. Brachium conjunctivnm. 

N. Brachium pontia. 

O. Restiform body. 

P. Medulla oblongata. 

Q. Clava. 

^ Trochlear nerve. 




fHALAMSUOBPHALON 


m 


derived from the inferior layer of the tela chorioidea of the 
third ventricle. Its apex is directed backwards and its base 
which looks forwards is fixed by means of a stalk or peduncle. 
The stalk divides into a ventral and a dorsal part. The 
ventral part becomes continuous with a transverse band of 
white fibres lying underneath the pineal body called the 
posterior commissure. The dorsal part divides into two 
medullary stria, each of which is prolonged on the thalamus 
of the corresponding side to be continuous with the tamia thalami. 
Between the ventral and dorsal jmrts of the stalk is a recess called 
the pineal recess. 

The posterior commissure is a transverse band of white fibres 
which stretches across the upper end of the cerebral aqueduct. 
It lies behind the third ventricle and the pineal bodv lies over 
it. It is connected on either side with a nucleus in the central 
grey substance of the cerebral aqueduct, called the nucleus of 
the posterior commissure. 

The anterior commissure is a rounded bundle of white fibres 
which lies transversely just m front of the columns of the. fornix. 
It will be subsequently seen that its fibres can be traced down- 
wards and backwards into the temporal lobe. 

The Third Ventricle (I'ig. 140) is the deep, narrow interyal 
between the two thalami and reaches rlown to the 
base of the bram. It presents a roof, a, floor, an anterior and 
a posterior boundary, and two latei^ walls. ’ Its roof i,s formed 
by the epithelml layer which lines tlu^ under surface of the 
tela chorioicU'a and the chonoid plexus of the third ventricle. 
Its floor IS formed by certain parts found in the inter- 
peduncular fossa at the base of the brain, viz., the tuber 
cinereum with the infundibulum, the corpora mamillaria, 
and the posterior perforated substance. Besides these structures 
the floor is formed more posteriorly by the tegmenta of the 
cerebral peduncles. The anterior boundary is formed by the 
lamina terminalis, the columns of the fornix and the anterior 
commissure. The posterior boundary is foimed by the posterior 
commissure, the pineal body and the cerebral aqueduct. 
The lateral wall is formed above by the medial surface of 
the thalamus, and below, by a lamina of grey matter which- 
passes upwards from the floor of the ventricle. The third 
ventricle communicates in front with the lateral ventricles 
through the interventricular foramina and behind with the 
fourth ventricle through the cerebral aqueduct, the opening 
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of which is seen just beneath the posterior commissure. A 
shallow groove, called the hypothalamic sulcus, extends along 
the lateral wall from the interventricular foramen to the open- 
ing of the cerebral aqueduct and indicates the lower limit of the 
medial surface of the thalamus. The ventricular cavity is crossed 
about its middle by the massa inteimedia. 

Recesses of the third ventricle. — ^Five recesses or small diverticula 
are .seen in the third ventricle. In the anterior wall the.se are ; 
the optic recess which lies above the optic chiasma and is situated 
at the junction of the anterior wall with the floor of the ventricle; 
and the vulva which lies above the anterior commissure. In 
the floor a funnel-shaped recess, called the recessus infundibuli 
is seen to project into the infundibulum. In the posterior wall 
there are two recesses : the pineal recess which passes into the 
stalk of the pineal body above the posterior commissure ; and 
the suprapineal recess which lies above the pineal body — the 
wall of this diverticulum is formed by a prolongation of the 
epithelium of the roof of the ventricle. 

The trigonum habenulce is a triangular depression lying lateral 
to the posterior part of the pineal stalk and in front of tlie 
superior colliculus of the corpora quadrigemina. It contains a 
collection of nerve-cells called the ganglion habenulce. Some 
fibres from this ganglion pass to the ganglion of the opposite 
side along the roof of the third ventricle. These fibres form 
what is called the habenular commissure. 

THE MESENCEPHALON OR MID-BRAIN 

The Mid-Brain connects the cerebral hemispheres above 
with the pons and cerebellum below. It consists of the cere- 
bral peduncles lying ventrally, and four rounded bodies, called 
the corpora quadrigemina, lying dorsally. The whole of the 
mid-brain is traversed by a narrow tunnel, called the cerebral 
aqueduct. 

The Cerebral Peduncles (crura cerebri) are two thick rope- 
like bundles composed chiefly of white fibres which emerge from 
the upper surface of the pons and diverge from each other 
to enter the inferior surface of the cerebral hemispheres. Each 
peduncle presents four surfaces. The ventral surface is crossed 
in front by the optic tract. The dorsal surface is surmounted 
by the corpora quadrigemina. The medial surface bounds 
the interpeduncular fossa and presents a groove, called the 
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oculomotor sulcus, from which the oculomotor nerve emerges. 
The Lateral surface presents a groove called the lateral sulcus 
and is crossed in front by the optic tract and behind by the 
trochlear nerve. The sulci on the medial and lateral surfaces 
mark the subdivision of each peduncle into a ventral part called 
the base and a dorsal part called the tegmentum. 

The Corpora Quadrigemina (Figs. 139, 140) are two pairs of 
rounded eminences composed of grey substance with a coating 
of white substance on the surface. They are situated on the 
dorsal aspect of the mid-brain. The upper pair, called the 
the superior colliculi, arc oval in shape and larger than the lower 
pair, called the inferior co'liculi, which are rounded. A cruciate 
groove separates the four eminences from each other. The longi- 
tudinal limb of the cruciate groove lies along the median line and 
ends above in a depression in which the pineal body lies. The 
lower end of the longitudinal limb terminates in a narrow white 
band, called the frenulum veli, which is continuous with a lamina 
called the anterior medullary velum. This lamina forms the 
upper piart of the roof of the foiirlh ventricle. From each 
colliculus a white band, the brachium, pa.sses upwards and 
forwards towards the geniculate bodies. The superior brachium 
passes upwards, forwards and lateralwards between the medial 
geniculate body and the pulvinar and divides into two parts ; 
one of which enters the latcial gimiculate body and the other is 
continuous with the optic tract. The inferior brachium passes 
upwards and forwards and ends beneath the medial geniculate 
body. 

Optic Tracts.— The terminations (central connections) of 
the optic tracts may now be conveniently traced. These, tracts 
have been traced from the optic chiasma to the lateral surfaces 
of the cerebral peduncles. Reaching the dorsal aspect of the 
lateral surface of the peduncle each tract divides into a. medial 
and a lateral root. The medial root terminates in the medial 
geniculate body ; it consists of fibres which connect the medial 
geniculate bodies of opposite sides and from what is termed 
the commissure of Gudden. The lateral root breaks up into three 
parts ; one part ends in the pulvinar, the second in the lateral 
geniculate body, and the third reaches the superior colliculus 
through the superior brachium of the corpora quadrigemina. 

Dissection. Divide the mid-brain transversely at the level 
of the lower border of the superior colliculi. On the cut sur- 
face the dissector will notice (i) the divided cerebral aqueduct. 
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(2) a mass of dark, pigmented grey substance called the substantia 
nigra, separating (3) the dorsal portion of the cerebral peduncle 
termed the tegmentum, from (4) its ventral part called the base. 



Fig. 141. — Diagram showing the cut surface of the mesen- 
cephalon when transversely divided (Cunningham). 

A. Central grey stratum. D. Sulcus ocnlomotorius. 

B. Cerebral aqueduct. E. Oculomotor nerve. 

C. Median longitudinal fasciculus. 

The Cerebral Aqueduct (Aqueduct of Sylvius) is a narrow 
canal, about half an iticlr in length, h'admg from the fourth 
to the third ventricle. It is placed nc'arcr the dorsal than the 
ventral surface of the mid-bram. It is surrounded bv a layer 
of grey substance called the central fircy stratum in which arc 
situated the nuclei of the oculomotor and trochlear nerves and 
the nucleus of th(‘ mesencephalic root of the trigeminal nerve. 
On trausver.se section the appearance of the aqueduct varies 
at different levels of the midbrain. Thus at the upper part it 
is triangulai ; in the middle part it is oval and in the lowei 
part it is T-shaped. 

The Substaotia Nigra (Fig. 141) presents a crescentic out- 
line on transverse section ; it is a mass of deeply pigmented 
grey substance lying between the tegmentum and the base of 
the cerebral peduncle. It extends from the upper part of the 
pons to the subthalamic region. Its dorsal surface is concave 
and ventral surface convex. From the ventral surface processes 
project into the substance of the base of the peduncle. Its 
medial end is thick and lies against the oculomotor sulcus. Its 
lateral end lies against the lateral sulcus. 

The Base of the Peduncle (crusta or pes) (Fig. 141) is semi- 
lunar on transverse section and is made up of longitudinal bundles 
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of white fibres. These bundles may be divided into three main 
parts, (i) The fibres occupying the lateral fifth of the base, and 
called the temporo-pontine fibres, begin from the temporal lobe 
of the hemis )here and end in the pons. (2) The fibres occupy- 
ing the middle three-fifths of the base, called the cerebrospinal 
fibres, begin from the motor a-ea of the cerebral cortex and pro- 
ceed through the pons and the medulla oblongata, where some 
of the fibres end around the motor nuclei of the cerebral nerves. 
But most ot the fibres are continued to the medulla spinalis. 
(3) The fibres occupying the medial fifth of the base, called 
the frontopontine fibres, begin from the frontal lobe and end 
in the pons. 

The Tegmentum (Fig. 14 1) of one side is continuous with that 
of the opposite side in the median plane. It is composed of 
grey and white substance. The latter consists of longitudinal 
as well as transvanse fibres The tegmentum thus forms a 
reticulated structure which is similar to the reticular formation 
of the medulla oblongata and the pons of which it is 
the upward prolongation. If a sei tion is made through the. 
mesencephalon of a fn'sh brain the student will .see that most 
of the longitud'ual fibres arc arranged into well defined tracts, 
viz , (i) the medial longitudinal laseieulus, (2) the brac.hium 
eoniunetivum, and (3) the lemniscus. In tlic grey substance 
the chief grey mass is formed by the red nuehnis and the inter- 
p.'duncular g anglion. 

The medial longitudinal fasciculus is a small tract placed in 
the floor of the cerebral aqueduct on eitliei side of the middle 
line. It consists of intersegmental fibres and is a prolongation 
upwards of the proper fasciculi of the anterior and lateral 
fasciculi oi the medulla spinalis. These fibres end in a nucleus 
below' the thalamus called the nucleus of the medial longitudinal 
fasciculus. 

The brachium conjunctivnm (superior cerebellar peduncle) 
issues from the cerebellum and passes upwards to the inferior 
colliculus beneath which it disappears. The brachia of the two 
.sides are joined to each oth<;r at the lower part by a thin lamina, 
called the anterior medullary velum, with W'hich they form the 
upper part of the roof of the fourth ventricle. As the brachium 
passes upwards it approaches its fellow of the opposite side. The 
fibres of the brachia then proceed taking a deeper course and 
decussate with each other. The decussated fibres end in the 
red nucleus and the thalamus. 
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The lemniscus (fillet) is a tract of longitudinal fibres which 
passes upwards through the ventral part of the tegmentum. 
It is divisible into two parts, medial and lateral, having different 
origins and terminations. The medial lemniscus consists of 
sensory fibres derived from the nucleus gracilis and nucleus 
cuneatus of the opposite side in the medulla oblongata. These 
are joined by fibres derived from the terminal nuclei of the cere- 
bral nerves of the opposite .side except those from the cochlear 
divi.sion of the acoustic nerve. Traced upwards they terminate 
in the thalamus. The lateral lemniscus is the lateral portion 
which is bent backwards from the medial portion an d reaches 
the surface of the midbrain at the upper part of the lateral sul- 
cus. This tract contains fibres derived from the nuclei of the 
cochlear division of the acoustic nerve and from the trapezoid 
and superior olivary nuclei ; most of the fibres having connec- 
tions with the opposite side. A collection of nerve cells, called 
the nucleus of the lateral lemniscus, is stxm in the uj per part of 
the lateral lemniscus. He'^e .some of thi" fibres arborise and 
fresh fibres originate to continue in the path. They terminate in 
the inferior colliculus and median geniculate bodies by passing 
along the lateral aspect of the brachium conjunctivum. 

Red Nucleus. — If the cerebral peduncle is divi d( d througli 
the superior collieuli a rounded, reddish grey mass will be seen. 
This is the red nucleus, It lies m the upper part of the tegmentum 
beneath the thalamus. Most of the fibres of the braehium con- 
junctivum terminate in it. Fibres descend from it to the lateial 
funiculus of the medulla spinalis of the opposite side as the 
rubrospinal tract. Above it is connected by fibres with the 
thalamus, corpus striatum, and frontal cortex. The nucleus is 
traversed by the emerging fibres of the root of the oculomotor 
nerve. 

The interpeduncular ganglion is a small nucleus of grey sub- 
stance in the ventral part of the tegmentum which is connected 
above with the habenular ganglion by a band of fibres called 
the fasciculus retroflexus of Meyneri. 

THE BASAL GANGLIA— INTERNAL AND EXTERNAL 
CAPSULES 

Dissection. Separate the two hemispheres from each other 
by a sagittal incision exactly through the median plane. This 
incision should pass through the genu of the corpus callosum 
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and through the cavity of the septum pellucidum. The anterior 
commissure should be divided and the body of the fornix 
separated into two halves. The massa intermedia, the posterior 
commissure, the pineal body, the corpora quadrigemina and 
the aquasductus cerebri should be divided in the median line. 
At the base of the brainy the incision should pass through the 
centre of the optic chiasma, the tuber cinereum, between the cor- 
pora mamillaria and through the posterior perforated substance. 
From the remains of the right cerebral hemisphere remove a slice 
by a horizontal incision at the level of the interventricular fora- 
men. On the surface of this section a bent tract of white sub- 
stance, called the internal capsule, will be seen with the concavity 
turned latcralwards. In the concavity of the bend will be seen 
a biconve.x lens-like, grey mass called the lentiform nucleus. 
On the medial side of the internal capsule, the sections of the 
caudate nucleus and the thalamus will be seen. On the lateral 
side of the lentiform nucleus another thin layer of white sub- 
stance, called the external capsule, will be seen. Lateral to the 
external capsule a thin layer of grey substance, called the 
cUuistrum, will be noticed Lateral to the daustrum is the 
section of the in.sula with a lamina of white substance in the 
centre and convoluted grey substance on the surface. These 
parts should now be studied in detail. 

The Basal Ganglia are the corpus striatum, the daustrum, 
and the amygdaloid nucleus (Fig. 142). 

The Corpus Striatum is a large mass of grey substance situ- 
ated m front of and to the lateral side of th(^ thalamus. Part 
of it has been seen projecting into the lateral ventricle when 
this cavity was opened. This portion is called the intraventri- 
cular portion or the caudate nucleus, while the remaining por- 
tion of it is embedded in the white substance of the cerebral 
hemisphere and is called the extraventricular portion or lenti- 
form nucleus. 

The Caudate Nucleus is a pear-shaped mass of grey substance. 
It presents a broad anterior extremity or head which projects 
into the anterior cornu of the lateral ventricle ; and a narrow 
tapering posterior extremity or tail which lies on the lateral 
side of the thalamus and is prolonged downwards along the roof 
of the inferior cornu to terminate at the amygdaloid nucleus. 
It is separated in the greater part of its extent from the lentiform 
nucleus by a thick layer of white substance, the internal capsule, 
but is fused with that nucleus in front. 

65 
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The Lentiform Naolens as seen on the surface of the section, 
is a biconvex mass of grey substance. It is broader above than 
below. It is bounded laterally by a thin layer of white substance 
called the external capsule and medially by the internal capsule 
in the concavity of which it lies. It is continuous above and in 
front with the head of caudate nucleus and below with the 
anterior perforated substance. The substance of the lentiform 
nucleus is subdivided into three segments by two antero-posterior 
vertical laminae of white substance called the medullary lamina. 
Of these three segments the medial two are of a lighter colour 
being mixed up with white fibres and are together called the globus 
pallidus. The lateral segment is of a darker colour and is called 
the putamen. 

The Claustrum is a thin lamina of grey sub.stancc lying 
between the external capsule medially and the white sub.stance 
of the insula laterally. Its medial surface is concave- Its lateral 
surface is convex and irregular and adapted to the gyri and sulci 
of the insula. It is narrow above ; but broad below, where it is 
continuous with the anterior perforated substance and amygda- 
loid nucleus. 

The amygdaloid nucleus has been already described (p. 421). 

Nuclei ol the Thalamus. — The student should now examine 
the surface of the section of the thalamus. He will note that 
the thalamus is bounded laterally by a thin white lamina called 
the lateral medullary lamina. The grey substance of the thala- 
mus is subdivided into three nuclei by another white lamina 
called the medial medullary lamina. This lamina consists of a 
single stem behind and bifurcates in front thus subdividing the 
.substance of the thalamus into three nuclei. The anterior 
nucleus is embraced by the bifurcating limbs of the medial 
lamina and includes the anterior tubercle and in it the thalanio- 
mamillary fasciculus ends. The medial nucleus is small and 
lies again.st the lateral wall of the third ventricle. The lateral 
nucleus is the largest and includes the posterior end of the thala- 
mus. The stem of the medial lamina separates the medial from 
the lateral nucleus. 

Cozmections of the Thalamus with the Cerebrum. — The 

thalamus is connected with the cerebral cortex by four stalks. 
These are (i) the anterior or frontal stalk which passes through 
the frontal part of the internal capsule to the cortex of the 
lobe ; (2) the parietal stalk which passes from the lateral surface 
of the thalamus to the parietal lobe ; (3) the inferior or 
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temporal stalk which passes from the medial and inferior surface 
of the thalamus beneath the lentiform nucleus to the temporal 
lobe and insula; (4) the posterior or occipital stalk (optk radia- 
tion) which passes from the posterior end of the thalamus through 
the occipital part of the internal capsule to the occipital 
lobe. 

Substantia innominata of Meynert. — This is the name given 
to the layer of grey and white substance lying beneath the 
anterior part of the thalamus and the lentiform nucleus. It 
consists of three layers from above downwards, (i) The superior 
layer or ansa lentiformis is derived from the medullary laminae 
of the lentiform nucleus and passes to the inferior surface of the 
thalamus. The middle layer is formed by fibres derived from the 
parietal lobe and the medial longitudinal fasciculus. The 
inferior layer is formed by the inferior or temporal stalk of the 
thalamus. 

Dissection. Take the remains of the left cerebral 
hemisphere and break off the gyri of the insula and gradually 
proceed medialwards till the external capsule is removed and 
the lateral surface of the lentiform nucleus is exposed. Define 
the continuity of the lentiform and caudate nuclei 
anteriorly. When tne lentiform nucleus has been well 
defined try to isolate it from the internal capsule lying 
medially. In suitably hardened specimens the lentiform 
and caudate nuclei and the thalamus can be, if care is taken, 
isolated from the internal capsule. If another cerebral hemi- 
sphere is available an attempt should be made to show the 
continuity of the internal capsule through the corpus callosum 
to the cerebral cortex. The gyri are to be broken off with the 
fingers and the radiating fibres of the internal capsule (corona 
radiata) to the cortex of the brain are to be defined. While this 
is being done some bundles of long association fibres will be 
seen connecting the distant gyri of different lobes. Note 
the superior longitudinal fasciculus above the lentiform nucleus 
which passes backwards from the frontal lobe in front to the 
occipital lobe behind. The inferior longitudinal fasciculus con- 
nects the temporal and occipital lobes passing along the lateral 
wall of the inferior cornu of the lateral ventricle. The. uncinate 
fasciculus connects the frontal lobe with the anterior end of 
the temporal lobe along the bottom of the lateral cerebral fissure. 

The Internal Capsule is a broad band composed of white 
fibres, lying between the lentiform nucleus laterally and the 
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caudate nucleus and thalamus medially. It establishes very 
important connections of the cerebral cortex with the basal 
ganglia, the nuclei of the cerebral nerves below, and the medulla 
spinalis. In horizontal section it presents a bend, called the 
genu, the convexity of which projects between the caudate 
nucleus and the thalamus. The part in front of the genu is 
called the frontal part ; the part behind the genu i. called the 
occipital part of the internal capsule. The frontal part of the 
internal capsule contains : (i) fibres passing upwards from the 
thalamus to the frontal lobe ; (2) fibres connecting the lentiform 
and caudate nuclei ; (3) fibres passing from the corpus striatum 
to the cortex ; and (4) fronto-pontine fibre.s, which pass from 
the frontal lobe through the medial fifth of the base of the cere- 
bral peduncle to the pons. The genu contains fibres which 
arise from the motor area of the cerebral cortex and are called the 
geniculate fibres ; these fibres pass through the base; of the cere- 
bral peduncle and terminate in the motor nuclei of the cere- 
bral nerves of the opposite side. The anterior two-thirds of the 
occipital part of the internal capsule contain cerebro-spinal fibres 
which originate from the motor area of the cerebral cortex and 
occupy together with the geniculate fibres the middle three- 
fifths of the base of the cerebral peduncle ; these fibres are. then 
continued through the pons into the pyramids of the medulla 
oblongata. Tlie, posterior third of the occipital part of the 
internal capsule contains: (i) sensory fibres from the thalamus 
and some sen.sorj' fibres direct from the medial lemnisrii.s ; 
(2) fibres of optic radiation from the lower visual centres 
(the pulviiiar, lateral geniculate body and superior colliculus) to 
the cortex of the occipital lobe ; (3) fibres of acoustic radiation 
from the medial geniculate body and inferior colliculus to 
the cortex of the temporal lobe. If the fibres of the internal 
capsule are traced upwards they are seen to diverge and radiate 
to all parts of the cortex of the brain forming the corona radiata. 
The fibres of the frontal part of the internal capsule are chiefly 
connected with the cortex of the frontal lobe ; those of the genu 
and the anterior two-thirds of the occipital part, with the motor 
area of the cortex ; those of the posterior third of the occipital 
part, with the parietal, temporal, and occipital regions of the 
cortex. Traced below the fibres of the internal capsule are 
continuous with the base of the cerebral peduncle. 

The External Capsule is a thin lamina of white substance 
situated between the lentiform nucleus medially and the claus- 
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tram laterally. It is continuous in front, behind and above 
with the internal capsule. 

The columns of the fornix should now be traced to their 
terminations in the corpora mamillaria by removing the 
ependyma covering them in the lateral walls of the third ventricle. 
Each column pass s downwards and backwards and terminates 
in the mamillary body at the base of the brain. On trying to 
detach the mamillary body a bundle of white fibres call d the 
thalaniomamillary fasciculus (bundle of Vicq d’.^zyr) will be 
seen passing upwards and backwards to the anterior part of the 
thalamus. 

Dissection. The anterior commissure should now be traced 
to its termination. Trace it from the cut end following the 
direction of its fibres and breaking through the brain substance 
with the handle of the scalpel. Note that the fibres pass beneath 
the caudate micleus and can be traeed with care to the temporal 
lobe. 

The anterior (ommissnre is a rounded bundle of white fibres ; 
it connects the temjioral lobes of the two sides It has been 
seen to form the anterior boundary of the third ventricle and to 
lie in froiu of the columns of the fornix Thence it pas.ses 
on either side lateralwards, bai'kwards and downwards and 
enters the temporal lobe across the bottom of the lateral cere- 
bral fissure 


MEDULLA SPINALIS 

The medulla spinalis which was put m pieserving fluid 
should now be studied so that the continuity of its parts with 
those of the medulla oblongata may be examined. 

The Attachments o! Spinal Nerve-Roots have already been 
described (p. 242), 

Fissures and Sulci. — The antero-median fissure lies vertically 
along the median line on the anterior surface. The postero- 
median sulcus lies vertically on the posterior surface of the 
medulla spinalis along the median line. It is very shallow and 
from its bottom a septum of neuroglia tissue, called the postero- 
median septum, passes into the substance of the medulla spinalis. 
Another groove, called the posterolateral sulcus, lies on either 
side of the posteromedian sulcus and gives attachment to the 
fila of the posterior nerve-roots along a continuous straight line. 

Regions ot the Medulla Spinalis. — By these three sulci 
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the surface of each half of the medulla spinalis is divided into 
two legions : (i) the anterolateral region which lies between 
the anteromedian fissure and the posterolateral sulcus and 



Fig. 144. — Sideview of the medulla 
spinalis (Gray). 

Grey. — Grey substance. 

Anterior.— Anterior funiculus. 

Lateral. — Lateral funiculus. 

Posterior. — Posterolateral fu niculus. 

Post- median. — Posteromedian funiculus. 

1. Anteromedian fissure. 

2. Attachment of anterior root. 

3. Posteromedian fissure. 

4. Posterolateral fissure. 


gives attachment to the fila of the anterior nerve roots — these 
fila are attached not in a straight line but irregularly, extending 
over an area of some width ; (2) the posterior funiculus which 
lies between the posteromedian and posterolateral sulci Each 
of these regions is again subdivided into two parts. Thus the 
anterolateial region is subdivided into an anterior funiculus 
and a lateral funiculus — the two being separated by the line 
of attachment of the most lateral fila of the anterior nerve- 
rooLs. The posterior funiculus is subdivided by a faint groove 
called the posicro-intermediate sulcus, into the posteromedian 
funiculus (column of Gall) which lies between the posteromedian 
and postero-intermediate sulci and the posterolateral funiculus 
(column of Burdach) which lies between the postero-intermediate 
and posterolateral sulci. It should be noted that the postero- 
intermediate sulcus which lies between the posteromedian and 
posterolateral sulci can be traced only in the cervical and 
thoracic regions. 

Directions. Make a thin transverse section of the medulla 
spinalis, place it on a glass slide and hold it on to the light. 
From this section the structure of the medulla spinalis can be 
to a great extent studied with the naked eye. 

Internal Stmetiue of the Medulla Spinalis (Fig. 143).— The 
medulla spinalis contists of white nervous substance externally 
and grey substance internally. 

Grey snbstance. — In a transverse section the grey sub- 
stance presents the appearance of two comma-shaped masses 
the convexities of which are directed towards each other. These 
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are connected together by a transverse band of grey substance 
called the grey commissure. These masses together with the 
transverse grey commissure present the shape of the letter H. 
Through the grey commissure a minute canal, called the central 
canal, runs throughout the entire length of the medulla spinalis. 
Below, the canal is continued for a short distance into the filum 
terminale ; above, it traverses the lower part of the medulla 
oblongata and opens into the fourth ventricle of the brain. In 
the lower part of the conus medullaris it presents a fusiform 
dilatation called the terminal ventricle. In the cervical and 
thoracic segments of the medulla spinalis the central canal is 
nearer to its anterior surface. In the lumbar enlargement 
the canal is in the centre whereas in the conus medullaris it is 
nearer the posterior surface of the medulla spinalis. The central 
canal is surrounded by a stratum of gelatinous substance called 
the substantia gelatinosa centralis. The portion of the grey 
commissure lying m front of the central canal is called the 
anterior grey commissure and that behind it is called the posterior 
grey commissure. The posteromedian septum reaches the poste- 
rior grey commissure but the bottom of anteromedian fissure 
is separated from the anterior grey commissure by a band of 
white substance called the anterior white commissure. 

Baf-h comma shapi;d mass of grey substance is divisible 
into an anterior column lying in front of the grey commissure 
and a posterior column lying behind it. The anterior grey column 
(anterior cornu) is short, thick and rounded and is separated 
from the surface of the .spinal medulla by white substance through 
which the fila of the anterior nerve-roots pass to the surface. 
Its enlarged extremity is called the head and the posterior con- 
stricted portion is called the base. In .sections of the thoracic 
segment of the medulla spinalis another triangular projection 
is seen projecting lateralwards from the base of the anterior 
column. This projection is called the lateral column. The 
posterior column (posterior cornu) is long and narrow ; it presents 
a slight enlargement near the posterolateral sulcus called the 
head. The head tapers to a pointed extremity called the apex 
with which the fila of the posterior nerve roots are continuous. 
In front of the head is a slight constriction called the neck and 
in front of the neck is the base which is continuous with the base 
of the anterior column. Surrounding the apex of the posterior 
grey column is a translucent mass of cells called the substantia 
gelatinosa of Rolando. The variations in the shape and size 
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of the grey substance in different regions of the medulla spinalis 
should be noted, by making thin transverse sections therefrom. 
Thus if a thin transverse section is taken from the cervical region 
of the medulla spinalis where the cervical nerves are attached, 
the grey substance of the anterior column is seen to be much 
enlarged and the posterior column though enlarged is thinner 
than the anterior. In the thoracic segment of the medulla 
spinalis corre.sponding to the attachments of the thoracic nerves 
both the anterior and posterior columns are much attenuated. 
The presence of the lateral column in the thoracic segment has 
been already referred to. In the lumbar segment of the medulla 
spinalis corresponding to the attachments of the lumbar nerves 
both the columns of grey substance are enlarged — specially the 
posterior one so that the difference between the anterior and 
posterior columns are les.s distinct. In the conus mcdullaris 
corresponding to the attachments of the sacral nerves the grey 
sub,stance assumes an oval shape on cither side connected 
together by broad grey commissure. 

The white substance of the medulla spinalis is subdivided 
into three funiculi : anterior, lateral, and posterior, corresponding 
to the three regions on the surface In the anterior funiculus 
there is an important fasciculus called the fasciculus ccrehro- 
spinalis antertor (direct pyramidal tract) which lic.s on either 
side of the anteromedian fissure. In the lateral funiculus tlicre 
are four important fasciculi ; (i) the fasciculus spinucerebcllans 
(direct cerebellar tract) which lies superficially at the back part 
of the lateral funiculus ; (2) the superficial anterolateral fasciculus 
(tract of Gowers) which also lies supei fioially in front of the 
former fasciculus ; (j) the fasciculus cercbrospinalis lateralis 
(crossed pyramidal tract) which lies between the fasciculus spino- 
cerebellaris and the posterior grey column ; (4) the rubrospinal 
fasciculus (Monakow's bundle) which lies in front of the lateral 
cerebrospinal fasciculus and has a triangular appearance on 
transverse section. The.so fasciculi cannot be identified with 
the naked eye. In the upper cervical region the fila of the 
spinal nerve roots of the accessory nerve pass through the lateral 
funiculus. In the posterior funiculus there are two fasciculi ; 
(i) the fasciculus gracilis (Goll’s tract) which lies posteromedially, 
and (2) the fasciculus cuneatus (Burdach’s tract) which lies 
posterolaterally. These two fasciculi can be identified in thin 
sections with the naked eye. They are separated from each 
other by the postero-intermediate sulcus. 
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The hind brain (Rhombencephalon) lies below the tentorinm 
cerebelli and occupies the posterior cranial fossa. It consists 
of the medulla oblongata, the pons, and the cerebellum including 
the fourth ventricle and the isthmus rhombencephali. 

The Medulla Oblongata (Figs. 130, 145) extends from the lower 
margin of the pons to the level of the lower margin of the fora- 
men magnum : at this level it becomes continuous with the medulla 
spinalis.lt is a little more than an inch in length, three fourths 
of an inch wide at its broadest part, and half an inch in thickness. 
Its anterior surface rests in the groove on the basilar portion 
of the occipital bone. Its posterior surface lies in the fossa 
between the hemispheres of the cerebellum and forms the lower 
part of the floor of the fourth ventricle. Its lateral surfaces are 
in relation with the vertebral artery. The anteromedian and 
posteromedian fissures of the spinal medulla are continued into 
the medulla oblongata. These fissures indicate that the 
medulla oblongata is divided into two symmetrical halves. 

Fissures on the surface of the medulla oblongata. — The antero- 
median fissure is interrupted at its lower part by some bundles 
of fibres crossing from one side to the other. This intercrossing 
of fibres is called the pyramidal decussation. Above the decus-. 
sating fibres, some fibres issue from this fissure and proceed lateral- 
wards ovet the surface of the medulla oblongata ; these are called 
the external arcuate fibres. This fissure ends above at the lower 
border of the pons in a cul-de-sac called the foramen ccecum. 
The posteromedian fissure is continued upwards to about the 
middle of the medulla oblongata and ceases at the lower end of 
the fourth ventricle. The attachment of the roots of the hypo-* 
glossal nerve along a continuous straight line marks the position 
of a faiirt groove called the anterolateral sulcus ; this line ot 
attachment is continuous with the line of the auiterior roots of 
the medulla spinalis. The attachments of the roots of the glosso- 
pharyngeal, vagus, and accessory nerves m a line indicate the 
position of another faint groove called the posterolateral sulcus ; 
this line is continuous with the line of the posterior roots of the 
medulla spinalis. 

. Begions .of the rpedulla oblongata. — Advantage is taken of 
these two rows of nerve-roots to subdivide the surface of each 
half of the raedull^ oblongata into three regions ; anterior, 
posterior and lateral.. . . < 
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The Anterior Region or Pyramid constitutes that portion 
of the medulla oblongata which is included between the antero- 
median fissure and the anterolateral sulcus. It is narrow below 
but it expands as it passes upwards and again becomes constric- 
ted at the lower border of the pons and enters into that structure. 
At the lower part the fibres of the medial two-thirds of each 
pyramid cross to the opposite side forming the pyramidal 
decussation. These fibres after crossing the middle line proceed 
downwards in the posterior part of the lateral funiculus of the 
medulla spinalis as the lateral cerebrospinal fasciculus. The 
pyramidal decussation can be easily verified by inserting the 
handle of the scalpel into the anteromedian fissure below the 
decussation and separating the lateral margins of the fissure. 
The remaining lateral third of the pyramid is continued down 
into the anterior funiculus of the medulla spinalis on the same 
side as the anterior cerebrospinal fasciculus. 

The Lateral Region is situated between the anterolateral 
sulcus containing the roots of the hypoglossal nerve and the 
posterolateral sulcus containing the roots of the glossopharyngeal, 
vagus, and accessory nerves. In the lower part of the medulla 
oblongata it appears as a continuation of the lateral funiculus 
of the spinal medulla ; but in its upper part, it lies hidden by a 
conspicuous oval-shaped eminence called the olive. Behind 
the olive and between it and the posterolateral sulcus is seen 
an attenuated continuation upwards of the lateral region. The 
olive is about half an inch in length and is separated from the 
lower border of the pons by a groove where the facial nerve is 
attached. In as much as the lateral cercbro-spinal fasciculus passes 
into the pyramid of the opposite side and the direct cerebellar tract 
joins the restiform body, it follows therefore that a very small 
portion of the lateral funiculus of the medulla spinalis is 
prolonged upwards into the lateral region of the medulla 
oblongata. This narrow strand passes upwards between the olive 
and the posterolateral sulcus. Some arched fibres, called the 
external arcuate fibres, emerge from the antero-median fissure 
curve backwards over the pyramid and olive and enter the 
restiform body. 

The Posterior Region is included between the postero-median 
fissure and the posterolateral sulcus. At its lower part it is sub- 
divided into three smaller funiculi by slight furrows. The medial 
f^iculus is close to the posteromedian fissure and is called 
the fasciculus gracilis ; it terminates in the lower part of the fourth 
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ventricle in an expanded elevation called the cZava beneath' which 
is a nucleus of grey matter called the nucleus gracilis. Lateral 

Fig. 145. — Dissection of 
the fourth ventricle of 
the brain (Cunningham). 

A. Pineal body. 

B. Superior colliculus. 

C. Inferior colliculus. 

D. Anterior medullary 

velum. 

E. Cerebral peduncle. 

F. Brachium conjunctivum. 

G. Brachium pontis. 

H. Pontine part of floor of 

fourth ventricle. 

I. Colliculus facialis. 

J. Fovea superior. 

K. Stria medullari.s. 

L. Area acustica. 

M. Fovea inferior. 

N. Ala cinerea. 

O. Trigonum hypoglossi. 

P. Restiform body. 

Q. Clava. 

R. Tuberculum cinereum. 

S. Fasciculus cuneatus. 

T. Cuneate tubercle. 

V. Fasciculus gracilis. 

to the fasciculus gracilis is the fasciculus cuneatus ; it also 
ends in the lower part of the fourth ventricle in an elevation, 
called the cuneate tubercle, which ov'orlics a nucleus of grey matter 
called the nucleus cuneatus. These two fasciculi are. the con- 
tinuations of the same strands in the posterior funiculus of the 
medulla spinalis. Lateral to the fasciculus cuneatus is the 
fasciculus of Rolando which is narrow below and ends above in 
an elevation, the tuberculum cinereum. It is caused by the sub- 
stantia gelatinosa of Kolando and is covered on the surface by 
the spinal tract of the trigeminal nerve. There is no corresponding 
part of the fasciculus of Rolando in the posterior funiculus of 
the medulla spinalis. At the upper part of the medulla oblongata 
the posterior region is occupied by two thick rope-like strands 
called the restiform bodies. Each restiform body lies between 
the lower part of the fourth ventricle and- the roots of the glosso- 
pharyngeal and vagus nerves. It passes upwards and lateral- 
wards diverging from its fellow of the opposite side and forms 
the lower part of the lateral boundary of the fourth ventricle. It 
then turns backwards and enters the corresponding cerebellar 
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heraispliere and constitutes the inferior peduncle of the cere- 
beilum. The restiform body appears on superficial observation 
to be formed by the continuation upwards of the fasciculus gra- 
cilis and fasciculus cuneatus. But in reality the gracilis and 
cuneate fasciculi terminate in their respective nuclei already 
referred to. The restiform body is chiefly formed by (i) the 
fibtes of the cerebello-spinal fasciculus (direct cerebellar tract) 
which pass upwards from the lateral funiculus of the spinal 
medulla ; (2) the external arcuate fibres which enter them by 
curving backwards over the olive ; (3) olivo-cerebellar fibics 
from the inferior olivary nucleus. 

The Pons (Pons Varolii) (Fig. 130) is the connecting link 
between the cerebrum above, the medulla oblongata below 
and the cerebellum behind. At its upper part are seen the cere- 
bral peduncles while its lower part is continuous with the medulla 
oblongata. Its ventral or anterior surface is convex and consists 
of transverse fibres ; these are gathered together on each side 
into a compact mass, which enters the cerebellum and is termed 
the hrachium fontis (middle peduncle of the cerebellum). The 
tiigeminal nerve is attached to this surface near its upper border 
and demarcates the brachium pontis which lies lateral to this 
attachment. This surface rests on the clivus of the sphenoid 
and presents a shallow median groove, sulcus basilaris, along 
which the basilar artery runs. The dorsal or posterior surface 
forms the upper part of the floor of the fourth ventricle and will 
be subsequently described. 

The Cerelrollum is situated behind the medulla oblongata 
and the pons and beneath the occipital lobes of the cerebrum. 
It is covered externally by grey substance which is darker than 
that of the cerebrum. The white substance occupies its interior. 
Its surface is not mapped out by tortuous convolutions like those 
of the cerebrum, but it consists of a large number of thin lamina; 
which are separated by numerous parallel curved sulci. 

The cerebellum consists of two lateral parts called the hemi- 
spheres and a median part called the vermis. The part of the 
vermis which lies on the upper surface of the cerebellum is called 
the superior vermis ; and the part on the lower surface, the 
inferior vermis, which is lodged in a deep median fossa between the 
hemispheres called the vallecula cerebelli. The hemispheres are 
sep>arated below and behind by a deep notch, called the posterior 
cerebellar notch, into which the falx cerebelli is received. Above 
and in front they are separated by a broad and shallow notch. 
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called the anterior cerebellar notch, which receives the inferior 
colliculi and brachia conjunctiva cerebelli. 



Fig. 146. — Superior surface of the cerebellum. 


A. Anterior cerebellar notch. 

B. Posterior cerebellar notch. 

C. Lobnlu.s centralis. 

D. Ala lobuli centralis. 

E. Culmen monticuli. 

F. Clivus monticuli. 

G. Folium vermis. 


H. Tuber vermis. 

I. Anterior part of quadrangular 

lobe. 

J. Posterior part of quadrangular 

lobe. 

K. Superior semilunar lobule. 


Superior Surface of the Cerebellum. -The f.psnrcs and lobules 
on the superior viTinis are continuous with those on the superior 
surface of the hemispheres. The fissures have the same names 
both on the vermis and the hemispheres, but the? lobules are 
differently named. Thus on the superior vermis there are five 
lobules. Commencing from the front these are : the lingula, 
the central lobule, the culmen monticuli, the clivus monticuli, 
and the folium vermis. The lingula has no correspondiug lobule 
on the superior surface of the cerebellar hemisphere. The 
remaining four lobules of the superior vermis have corresponding 
lobules on the hemisphere.s. These are from before backwards ; 
the ala lobulus centralis, the anterior crescentic lobule, the pos- 
terior crescentic lobule, and the superior semilunar lobule. 
The lingula consists of four or five folia prolonged upwards from 
the vermis on to the surface of the anterior medullary velum. 
The lobulus centralis is separated from the lingula by the pre- 
central fissure and is continuous laterally with the ala lobulus 
centralis. The culmen monticuli is the most prominent part 
of the superior vermis. It is separated from the lobulus cen- 
tralis by the postcentral fissure. Laterally it is continuous with 
the anterior crescentic lobule on the hemisphere. The clivus 
monticuli is on the slope of the monticulus and is separated from 
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the culmen by the preclival fissure which is prolonged laterally 
on the hemisphere behind the anterior crescentic lobule, Laterally 
the clivus is continuous with the posterior crescentic lobule. 
The culmen and clivus are together called the monticulus. The 
anterior and posterior crescentic lobules are included under one 
name, the quadrangular lobule. The folium vermis (folium 
cacuminis) is the posterior end of the superior vermis separated 
from the clivus by the postolival fissure. Laterally it is conti- 
nuous with the superior semilunar lobule on the hemisphere. 

The horizonial sulcus is the most conspicuous fissure in the 
cerebellum. It begins in front at the pons, and passing back- 
wards round the lateral and posterior borders of each hemisphere, 
dips down into the posterior cerebellar notch. It divides the 
cerebellum into an upper and a lower part demarcating the 
inferior suiface. 

Interior Surface of the Cerebellum. — Both the inferior vermis 
and the inferior surface of the eorebellar hemispheres are sub- 
divided into lobules by fissures. But the continuity of the lobules 
of the inferior vermis with those on the inferior surface of the 
hemispheres is not so marked as on the superior surface. The 
lobules on the inferior V(Tmi.s from before backwards are : (i) 
the nodule, (i) the uvula, (3) the pyramid, and (4) the tiibc-r 
vermis. The lobules on the inferior surface of the hernispluTc 
are : (1) the tlocculus, (2) the tonsilla cerebelli, (y) tlie biveiitiu- 



147.— -Inferior surface of the cerebellum. 


A. Flocculus. 

B. Ala lobnli centialia. 

C. Lobulus centralis. 

D. Anterior medullary velum. 

E. Brachium coninnetivum. 

F. Bracbinm poatis. 


N. Nodule. 

P. Pyramid. 

\ Interior semilunar lobule. 

R. f 

U. Uvula. 
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lobule, and (4) the inferior semilunar lobule. The fissures separat- 
ing the lobules of the inferior vermis are (1) the postnodular fissure 
which separates the nodule from the uvula. It passes lateral- 
wards into the hemisphere separating the flocculus in front from 
the tonsilla and biventral lobule behind and joins the anterior 
end of the horizontal sulcus. (2) The prepyramidal fissure 
separates the uvula from the pyramid on the inferior vermis j in 
the hemisphere it curves forwards round the tonsilla between it 
and the biventral lobe to join the postnodular fissure in front. 
(3) The postpyramidal fissure separates the pyramid from the 
tuber vermis and passes lateralwards behind the tonsilla and 
biventral lobule and in front of the inferior semilunar lobule 
to join the horizontal sulcus. The nodule is connected with 
the flocculus laterally by a thin layer of white substance which 
emerges from the cerebellum and is called the posterior medullary 
velum. The fiocculus lies against the brachium pontis. These 
three parts, viz., the nodule, the posterior medullary velum, and 
the flocculus constitute the lobus noduli. The uvula is connected 
with the tonsilla on either side by a narrow ridge of grey substance 
marked with furrows on the surface, called the furrowed band. 
The uvula, the furrowed band, and the tonsilla constitute the 
lobus uvula’. The pyramid is connected on either side with the 
biventral lobule by a grey band which lies across the sulcus 
vallecula. The pyramid, the grey band, and the biventral lobule 
constitute the lobus pyramidalis. The tKftcrvcrwis is continuous 
directly with the inferior semilunar lobule ; the two lobules are 
included under one name, the lobus tuberis. 

Structure of the Cerebellum.- Make a sagittal section through 
the right cerebellar hemisphere close to the vermis. The cere- 
bellum will then be seen to consist of a central tore of white 
substance with a superficial covering of grey substance. The 
central core of white substance is .seen to give off thin laminated 
branches into the interior of the individual folia or lamina: which 
are provided with superficial coating of grey substance. These 
radiating white branches from the central core of white substance 
present the appearance of a branching tree. This characteristic 
appearance is called the arbor vita cerebelli. In the central 
core of white substance a folded lamina of grey substance is 
found called the dentate nucleus. Its wall has a wavy outline. 
Its open mouth or hilum is directed forwards and medialwards 
through which white fibres of the brachium conjunctivum pass. 
Its opposite end is blind. In addition to the dentate nucleus 
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there are other minute nuclei of grey substance ipibedded in the 
white substance. Thus there are two nuclei medial to the hilum 
of the dentate nucleus, called the nucleus emboli for mis and the 
nucleus globosus. A third nucleus is seen over the roof of the 
fourth ventricle close to the middle line and is called the nucleus 
fastigii. These nuclei cannot be easily demonstrated with 
the naked eye. 

Dissection. Make a sagittal section through the superior 
vermis exactly in the median line. The roof of the fourth ven- 
tricle is thus divided. On separating the cerebellar hemispheres 
the floor of the fourth ventricle is exposed. 

Connections o! the Cerebellum. — The cerebellum is connected 
with the cerebrum, the pons, and the medulla oblongata by 
three bundles of fibres on each side. These are. the brachium 
conjunctivum, the brachium pontis, and the restiform body. 

The brachium conjunctivum (superior cerebellar peduncle) 
emerges from the upper part of the cerebellum and lies medial 
to the brachium pontis. It forms at first the upper and lateral 
boundary of the fourth ventricle. Higher up it approaches its 
fellow of the opposite side and forms the upper part of the roof 
of the same ventricle. Its further course has been described 
(p. 431). Most of the fibre.s of the brachium conjunctivum are 
derived from the dentate nucleus. The triangular interval 
between the two brachia conjunedva is filled up by the anterior 
medullary velum. 

The brachium pontis (middle cerebellar peduncle) consists 
of transverse fibres of the pens which entei the cerebellar hemi- 
sphere through the anterior part of tin: horizontal sulcus and he 
lateral to the other two peduncles. It is the largest of the three 
peduncles. 

The restiform body (inferior cerebellar peduncle) enters the 
cerebellum between the brachium conjunctivum and the brachium 
pontis. Its formation has been described (p. 443). Before it 
enters the cerebellum it is crossed dorsally by strands of white 
fibres called the stria meduilares. 

Two other thin lamina; of white substance which emerge 
from the central core of the cerebellum and assist in forming 
the roof of the fourth ventricle are now to be examined. They 
are the anteiror and posteiror medullary vela. 

The anterior medullary velum (valve of Vieussens) is the 
triangular lamina of white substance which issues from the white 
pentral core of the cerebellum and fills up the gap between the 
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two brachia conjunctiva. It forms the roof of the fourth ven- 
tricle and on its dorsal surface lies the lingula of the superior 
vermis. 

The posterior medullary velum is a thin lamina of white sub- 
stance which also emerges from the white central core of the 
cerebellum in close contact with the anterior medullary velum. 
The two vela then diverge ; the anterior velum passes upwards 
and the posterior velum, downw'ards round the nodule of the 
inferior vermis. The posterior velum ends below in a thin 
crescentic margin which is free, but as a matter of fact it is 
continuous with the epithelial lining of the ventricle. 

Isthmus rhombencephali . — This name is given to the constricted 
part of the rhombencephalon which lies between the corpora 
quadrigemina above and the cerebellum below. It is formed 
laterally by the brachia conjunctiva, dorsally by the anterior 
medullary velum, and ventrally by the upper part of the pons. 
It contains the upper part of the fourth ventricle. 

The Fourth Ventricle (Fig. 145) is .situated behind the pons 
and the upper part of medulla oblongata. It presents for 
examination two lateral boundanes, four angles, a roof, and a 
floor. 

Each lateral boundary i.s formed below by the clava, the 
fasciculus cuneatus and the restiform body ; above, by the 
brachium pontis and the brachium conjunctivum. 

Angles . — The superior angle corresponds to the convergence 
of the brachia conjunctiva and leads into the cerebral aqueduct. 
The inferior angle corresponds witli the lower end of the 
olive and leads into the central canal of the medulla oblongata. 
The lateral angles correspond with the junctions of the upper 
lateral and lower lateral boundaries. Below the lateral angle, 
the fourth ventricle is prolonged laterally, on either side, over 
the upper part of the restiform body as a recess called the 
lateral recess. 

The roof or dorsal wall of the fourth ventricle is formed above 
by the brachia conjunctiva and the anterior medullary velum ; 
below, by the posterior medullary velum, the tela chorioidea 
of the fourth ventricle lined by ventricular epithelium, the obex, 
and the tcenia of the fourth ventricle. Of these the posterior 
medullary velum has been described and may now be more 
fully examined. 

The tela chorioidea of the fourth ventricle is a triangular layer 
of pia mater lined by the ventricular epithelium. It forms 
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the roof of the fourth ventricle below the posterior medullary 
velum. Above, the tela is continuous with the pia mater on 
the lower surface of the vermis ; laterally, it is continued over 
the lateral recess ; below, it is continuous with the pia mater 
on the restiform body. The chorioid plexuses of the fourth ven- 
tricle are vascular fringes of the tela chorioidea which project 
into the ventricular cavity from the roof by pushing the epithelial 
covering before it. Each plexus presents a vertical and a hori- 
zontal limb ; the vertical limb lies close to the middle line ; the 
horizontal limb passes lateralwards to the end of the lateral 
recess — it joins its fellow of the opposite side in the middle line. 
There are three openings in the tela chorioidea by means of which 
the cavity of the fourth ventricle communicates with the subara- 
chnoidean cavity. One of these, the apertura medialis (foramen 
of Magendie), is situated over the inferior angle of the ventricle. 
The other two, called the apertura laterales (foramina of Key 
and Retzius,), lie over the ends of the lateral recesses. The 
obex is a thin triangular lamina of grey substance, which bridges 
over the inferior angle of the fourth ventricle from the clava 
of one side to the other. The teeniee of the feurtti ventricle (ligiila) 
are two narrow bands of white substance seen, one on either side 
of the lower part of the roof of the fourth ventricle. The medial 
margin of each tania is continuous with the epithelial lining 
of the tela chorioidea ; its lateral margin is attached to the elava 
and runs transversely across the restiform body below the stria 
medullaris. Below it is continuous with the obex. It forms 
the inferolateral limit of the roof of the fourth ventricle. 

The floor or anterior wall of the fourth ventricle is called the 
rhomboid fossa from its shape. It is lozenge-shaped and is formed 
by the dorsal surface of the pons above and the dorsal surface 
of the upper part of the medulla oblongata below. It is 
bisected by a vertical median groove, called the median sulcus : 
this sulcus extends from the superior to the inferior angle of the 
fossa and is shallow above but deep below. On either side of 
this sulcus is an elongated elevation called the medial eminence 
which is limited laterally by a sulcus called the sulcus limitans. 
The rhomboid fossa is traversed at its widest part opposite the 
lateral recesses by some transverse white fibres, called the stria 
medullar es - (striae acustica;), which belong to the cochlear divi- 
sion of the acoustic nerve. Medially these white strands sink 
into the median sulcus ; laterally they cross the upper piart of 
the restiform bodies. By these striae the rhomboid fossa is 
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subdivided into an upper and a lower part. In the upper part 
of the fossa the elevation of the medial eminence occupies the 
whole width of the corresponding half of the floor of the fossa. 
Just above the stri* medullares the medial elevation presents 
a nodular elevation, called the colliculus facialis, which is caused 
by the underlying ascending portion of the root of the facial 
nerve. In the lower part of the rhomboid fossa and below 
the colliculus the medial eminence becomes narrow and 
triangular and is called the trif^onum hypoglossi as it overlies 
the nucleus of the hypoglossal nerve The sulcus limitans 
presents in its upper part a narrow slate coloured area 
called the locus cmuleus, which owes its colour to pigmented 
cells, called the substantia fermginea, lying underneath. Lateral 
to the colliculus facialis the sulcus limitans widens into a shallow 
fossa called the superior fovea ; lateral to the trigonum hypoglossi 
it becomes distinctly deep and is called the inferior fovea. Lateral 
to the superior and inferior fovea: is another triangular eleva- 
tion called the area acusiica which extends to the lateral recess 
and is cros,sed superficially by the stria' medullares. Below 
the inferior fovea and between the trigonum hypoglossi and 
the area acustica is a triangular area darker in colour than the 
rest of the fovea and called the ala ancrea (trigonum vagi). This 
area corresponds to the sensory nuclei of the glossopharyngeal 
and vagus nerves. Below the ala cinerca is a ridge-like eleva- 
tion, called the funiculus separans, which separates the ala from 
a small area on the lower part of the floor called the area postrema. 
The inferior angle of the rhomboid fossa is pointed and from 
its resemblance to a pen is called the calamus scriptorius. ' — 

Dissection. On the left side the student should try to trace 
the restiform body and the brachia pontis and conjunctivum 
through the cerebellum to investigate their ultimate destination. 
The lamin® of the hemispheres should be broken and the direc- 
tion of the fibrous strands followed. The brachium conjuncti- 
vum can be traced to the dentate nucleus while the brachium 
pontis and the restiform body will be seen to spread out into 
the cerebellar cortex. 

Remove the cerebellum by dividing the brachia and the 
restiform bodies. The continuity of the pyramid with the cere- 
brospinal fasciculus in the base of the cerebral peduncle should 
be traced through the pons. Divide the superficial transverse 
fibres of the pons along the middle line eind reflect them laterally 
till a longitudinal bundle is reached in continuity with the 
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pyramid. This is the cerebrospinal fasciculus. Note that this 
fasciculus occupies the middle three-fifths of the base of the 
cerebral peduncle, and is continued through the pons producing 
a longitudinal bulging on either side of the sulcus basilaris. 
While passing through the pons some of the fibres of the cere- 
brospinal fasciculus end by arborising around the motor nuclei 
of the cerebral nerves of the opposite side. The remaining fibres 
of the fasciculus appear in the medulla oblongata as the pyramid. 
Remove the cerebrospinal fasciculus. The deep transverse 
fibres of the pons are seen lying dorsally to the fasciculus. These 
form the trapezoid body. Covering the upper part of the pyramid 
and the olive some curved transverse fibres arc seen. These 
are the external arcuate fibres. 

If the deep transverse fibres of the pons are removed another 
bundle of longitudinal fibres will be seen on cither side of the 
middle line. This is the lemniscus. It contains fibres from the 
superficial anterolateral fasciculus of the medulla spinalis and 
the internal arcuate fibres from the nuclei gracilis and cuneatus 
of the opposite side. These fibres are reinforced in their course 
by afferent fibres derived from the terminal nuclei of the sensory 
cerebral nerves of the opposite side. In the medulla oblongata 
it passes dorsal to the pyramid. In the; pons it lies dorsal to 
the trapezoid body. Its position in the mid-brain as a medial 
and a lateral lemniscus has been examined. 

Directions. The medulla oblongata should now be divided 
at different levels. Its structure can be fully studied from stained 
microscopic sections. But if a thin section is placed on a glass 
slide and held on to the light some of the structures described 
can be identified with the naked eye. 

In sections through the olive, the olivary nucleus will be seen. 
It resembles to some extent the dentate nucleus of the cerebellum 
being formed by a folded lamina of grey substance with wavy 
outline. The median raphe with decussation of fibres may be 
made out. 

In sections through the gracilis and cuneate nuclei these 
nuclei will appear as dark condensed spots. 

Structure of the Medulla Oblongata. — It consists of grey 
nuclei and white fibres. The grey nuclei of the medulla oblongata 
connected with the cerebral nerves arc the following : — (i) Nucleus 
of the hypoglossal nerve. (2) Nucleus ambiguus which is the 
combined motor nucleus of the glossopharyngeal, v£igus and 
accessory (cerebral portion) nerves. (3) The tractus sohtarius 
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which is the terminal nucleus of the facial, glossoidiaryngeal 
and vagus nerves. (4) Portion of the nuclei of the acoustic nerve. 

(5) The terminal nucleus of the spinal tract of the trigeminal 
nerve. There are other nuclei in the medulla oblongata not 
connected with the cerebral nerves. These are : (i) the nucleus 
gracilis, where the fasciculus gracihs terminates ; (2) the nucleus 
cuneatus, where the fasciculus cuneatus terminates ; (3) the 
inferior olivary nucleus seen inside the olive ; (4) the medial 
accessory olivary nucleus lying medial to the ventral end of the 
hilum of the inferior olivary nucleus ; (5) the dorsal accessory 
olivary nucleus lying dorsal to the hilum of the same nucleus ; 

(6) the nucleus arcuatus lying under cover of the external 
arcuate fibres ; (7) the two nuclei of reticular formation situated 
in its lateral part — the nucleus of Roller and nucleus lateralis. 

White fibres of the Medulla Oblongata.— The fasciculi on 
the surface including the pyramid have been fully described. 
The formatio reticularis in.side the medulla oblongata requires 
special consideration . This name is given to the reticulum that 
is formed in the medulla oblongata by the interlacing of longi- 
tudinal and transverse fibres. It occupies a position dorsal 
to the pyramid and olive and is subdivided into an anterior 
and a lateral part. The anterior [.art is also called the formatio 
reticularis alha as it is not inti-rmingled with grey nuclei. The 
longitudinal fibres m this part are : (1) the internal arcuate fibres 
from the nucleus gracihs and nucleus cuneatus ; (2) tecto-spinal 
fibres which come from the superior colliculus ; and (3) the median 
longitudinal tasciculus which is the continuation upwards of 
the fasciculus proper of the medulla spinalis. The lateral por- 
tion of the formatio reticularis is called the formatio reticularis 
grisea for it contains two nuclei of grey substance, viz., nucleus 
of Roller and nucleus lateralis and extends laterally to the 
rcstiform bodies. The longitudinal fibres in the lateral part are 
derived mainly from (i) the superficial anterolateral fasciculus of 
medulla spinalis and (2) the rubro-spinal fasciculus. The 
transverse fibres in both parts of the reticular formation are 
the external arcuate fibres. 

Reference has already been made of the internal and external 
arcuate fibres. Their origin, course and termination should 
now be studied in detail. 

The internal arcuate fibres arise from the nucleus gracilis and 
nucleus cimeatus in the medulla oblongata. They pass forwards 
through the neck of the posterior column of the grey substance 
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and cross the middle line forming what is called the sensory 
decussation or decussation of the lemniscus. Then the fibres 
ascend as a flattened band called the lemniscus or fillet. 

The external arcuate fibres also arise from the nucleus gracilis 
and nucleus cuneatus. They pass forwards and decussate 
in the middle line forming the transverse fibres of the formatio 
reticularis. Then they emerge mostly through the anteromedian 
fissure of the medulla oblongata and curve lateralwards and back- 
wards round the surface of the pyramid and olive and enter the 
restiform body. A small grey nucleus is formed where the fibres 
cover the pyramid. This is called the external arcuate nucleus. 
Some of the external arcuate fibres emerge between the pyramid 
and olive to join the main bundle. 

Stractiue of the Pons. — It consists of grey substance and 
white fibres. 

Grey substance of the pons . — The nuclei in connection 
with the cerebral nerves are ; (i) the nucleus of the facial nerve, 

(2) the nucleus of the abducent nerve, (3) the sensory and motor 
nuclei of the trigeminal nerve, (4) part of the nucleus of the 
acoustic nerve. The other nuclei in the pons are : (i) Nuclei 
pontis— these are scattered between the transverse fibres of 
the pons. (2) The trapezoid nucleus m the trapezoid body, 
seen in connection with the cochlear fibres of the acoustic nerve. 

(3) The superior olivary nucleus situated dorsal to the trapezoid 
body and also connected with cochlear fibres. 

White fibres of the pons . — The main transverse and longi- 
tudinal bundles have been already described. The reticular 
formation of the medulla oblongata is continued through the 
pons to the midbrain. 
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THE SUPERIOR EHTREMlTV 


THE BACK 

This dissection includes chiefly an examination of the 
structures connecting the upper limb to the posterior aspect 
of the trunk and should be finished in two days. The dissector 
of the superior extremity begins work on the <<ourth day after 
the subject has been brought into the dissecting-room and during 
the first two days he should work in conjunction with the dis- 
sector of the head and neck ; the latter will work at the cervical 
region while the former will work at other regions lower down 
(see Table on p. 220). The subject is now placed with the face 
downwards and the arms extended over the sides of the table. 
Blocks are placed beneath the chest and pelvis. 

SnilaM AsAtomy. — The student should first find out the 
prominent projection of the spine of the seventh cervical verte- 
bra in the middle line at the lower end of the neck. The spines 
of the first two thoracic vertebrae below that projection can be 
easily found. Below these spines a furrow along the middle 
line of the back will be seen. This furrow is produced by the 
prominence on either side of the middle line of the longitudinal 
muscles of the back. This furrow disappears at the back of the 
sacrum at about its middle. The spines of the vertebra; can be 
felt as the finger is carried down the furrow'. The uneven 
posterior surface of the sacrum and the coccyx should then be 
felt. Above the prominence of the buttocks is ihe crest of the 
ilium and its highest point is on a level with the spine of the fourth 
lumbar vertebra. Above this the spine of the third lumbar 
vertebra can be located. This spinous process is impoitant being 
on a level with the lower end of the kidney. The different parts 
of the scapula should be made out, specially, its inferior angle, 
the crest of the spine and the acromion. The twelfth rib can 
be felt by deep pre^te as it forms the lowest boundary of the 
thoracic cavity on either side of the vertebral colunrn. 

Oimotion. The dissector of the superior extremity reflects 
the skin from the back of the thoracic, lumbar, sacral and coccy- 
geal regions by the following incisions (Fig. 71) ; — (i) A vertical 
incision from the spinous process of the seventh cervical verte- 
bra along the middle line to the tip of the coccyx ; (2) from the 
lower end of this vertical incision a curved incision upwards, 
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forwards and lateralwards along the crest of the ilium to a point 
a little behind the anterior superior iliac spine; {3) a third incision 
from the spinous process of the twelfth thoracic vertebra 
upwards, forwards, and lateralwards to the tip of the acromion. 
Reflect the two flaps of skin lateralwards. 

The Superficial Fascia is thick and fatty and is a portion 
of the superficial fascia covering the whole body. In it ramify 
the cutaneous vessels and nerves. It is separated from the 
muscles underneath by a dense fibrous layer which constitutes 
the deep fascia. The latter is continuous with the deep fasciae 
of the neighbouring regions. 

Dissection. To find out the cutaneous nerves the studwit 
should first ascertain the direction in which they run from 
the diagram (Fig. 72). In well-injected subjects the cutaneous 
arteries which accompany these nerves serve as guides. He 
should cut through the superficial fascia along the direction of 
these cutaneous nerves and trace them to their points 
of exit from the deep fascia. After these have been studied, 
he should proceed with the dissection of the trapezius which 
has been described on p. 221. 

The Cutaneous Vessels and Nerves have been fully described 
(p. 233 ct .seq.). 

The muscles connecting the upper limb to the posterior aspect 
of the back are five in number. Of these the trapiezius and 
latissimus dorsi form thi; superficial stratum ; the levator scapula? 
and the two rhomboids are situated beneath the trapezius. 

The Trapezius has been fully described (p. 221). 

Dissection. In dissecting the latissimus dorsi the student 
should carefully note that (i) the upper portion of the muscle 
near the spines of the thoracic vertebra lies under cover of the 
trapezius while the remaining portion is superficial ; (2) the upper 
margin of the muscle near the arm contributes to the formation 
of the po.sterior fold of the axilla; (3) the muscle is attached to 
the posterior lamella of the lumbodorsal fascia over the lumbar 
region ; {4) the lower margin of the muscle is attached to the 
crest of the ilium ; (5) the slips of origin of the muscle from 
the lower three or four ribs interdigitate with the slips of the 
obliquus externus abdominis ‘ (6) a fleshy slip usually arises 
from the inferior angle of the scapula and joins the deep surface 
of the muscle. 

The Latimmns Dorsi is a wide, flat, triangular muscle which 
covers the lower half of the thoracic and the whole of lumbar 
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region. It arises (t) from the spinous processes and supra- 
spinous ligaments of the lower six thoracic vertebrae ; {2) from 
the posterior lamella of the lumbodorsal fascia-^by means of 
this origin it is attached to the spines of the lumbar and sacral 
vertebrae and the corresponding supraspinous ligaments and 
to the back part of the crest of the ilium ; (3) from the outer 
lip of the iliac crest a little behind the origin of the obliquus 
extemus abdominis by fleshy fibres in continuity with the lum- 
bodorsal fascia behind ; (4) from the outer surfaces of the lower 
three or four ribs interdigitating with the origin of the obliquus 
extemus abdominis ; and (5) from the dorsal surface of the 
inferior angle of the scapula. The upper fibres pass horizontally 
lateralwards ; the intermediate ones obliquely upwards and 
lateralwards ; and the lower fibres almost vertically upwards. 
All the fibres ultimately converge to form a narrow flat tendon 
which turns round the lower border of the teres major and passes 
in front of the tendon of that muscle. The insertion of the 
flat tendon into the floor of the intertubercnlar sulcus of the 
humerus will be seen later on. It is supplied by the thoraco- 
dorsal nerve. Actions — The latissimus dorsi adducts the arm 
and a'so draws it backwards; it rotates the arm inwards. 
When the arms are fixed it helps in pulling the trank forwards 
as in climbing. 

The trigonnm lumhale (Petit’s triangle) is a triangular 
interval bounded in front by the posterior border of the obliquus 
extemus abdominis, behind by the lateral border of the latissi- 
mus dorsi, and below by the crest of the ilium which forms its 
base. The apex is formed by the meeting of the two muscles 
above. The floor of the triangle is formed by the obliquus 
intemus abdominis. This triangular space is a weak spot in the 
abdominal wall. Another triangular space is bounded laterally 
by the vertebral border of the scapula, below by the latissimus 
dorsi, and above by the trapezius. The floor of this triangle 
is formed by the rhomboideus major and a very small portion 
of the sixth intercostal space which is subcutaneous. This 
triangle has been named the triangle of auscultation. 

Reflect the trapezius laterally and note the accessory nerve 
and branches from the third and fourth cervical nerves which 
lie beneath the muscle and enter its deep surface (p. 222). The 
levator scapulae, the origin of the inferior belly of the 
omohyoideus, the transverse scapular artery, the suprascapular 
nerve, and the transverse cervical artery — all these, which the 



dissector of the superior extremity has to exumne at this stage’ 
in conjunction with the dissector of the head and neck have been 
described on p. 222 et seq. The rhomboid muscles ^ould next 
be cleaned and studied. 

The Rhomboidettt ICnor (Fig. 73) arises (i) from the lower 
part of the ligamentum nuch®, and (2) from the spinous 
processes of the seventh cervical and first thoracic vertebrae. 
It is inserted into the base of the smooth triamgular surface 
at the root of the spine of the scapula. 

The Rhotuboideos Major (Fig. 73) arises from the spinous 
processes of the thoracic vertebr®, from the second to the fifth 
inclusive, and (2) from the corresponding supraspinous ligaments. 
It is inserted into a tendinous arch attached to the vertebral 
border of the scapula extending fropi the inferior angle of the 
scapula to the insertion of the rhomboideus minor. 

The rhomboid muscles are supplied by the dorsal scapular 
nerve which enters their deep surfaces. They draw the scapula 
upwards and backwards. 

Dissection. Divide the rhomboidei midway between their 
origin and insertion and reflect them medially and laterally. 
If the levator scapulae has been examined by the dissector of the 
head and neck it should be divided at its middle and the lower 
part reflected downwards. While reflecting the muscle one or 
two twigs from the dorsal scapular nerve will be seen to enter 
the levator scapuhe The dorsal scapular nerve and the 
d '.scending branch of the transverse cervical artery are now 
exposed. 

The dorsal scaptilar ncmc arises from the brachial plexus 
(p. 2bo) . It passes beneath the levator scapuhe (to which it gives 
a twig) in company with the descending branch of the transverse 
cervical artery and enters the deep surfaces of the rhomboid 
muscles. 

The descending branch of the transverse cervical artery (posterior 
scapular artery) passes under cover of thelevator scapul® (p. 222). 
In then descends along the vertebral border of the scapula under 
cover of the rhomboidei and reaches the inferior angle. It supplies 
the subscapularis, trapezius, latissimus dorsi and rhomboid 
muscles and anastomoses with branches of the transverse scapular 
and subscapular artenes in the subscapular fossa and supra- 
and infraspinous foss®. 

Dissection. The latissimus dorsi should, now be reflected. 
Divide the muscle by a vertical inefeion. commencing -from its 
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superior border midway between the sipines of the vertebrae 
and inferior angle of tbe scapula. When the incision is continued 
dow'nwards, take care that the knife is carried behind the costal 
origin of the muscle. Reflect the two portions medially and 
laterally. In raising the medial portion care must be taken not 
to injure the thin serratus posterior inferior which lies over the 
lower four ribs. Lastly, display the termination of the thoraco- 
dorsal nerve in the muscle. 

Directions. The dissector of the .superior extremity now 
stops work till the subject is put upon its back. The dissection 
of the back is completed by the dissector of the head and neck 
(see Table on p. 220). 

THE PECTORAL REGION AND AXILLARY SPACE 

Directions. Devote four days to the dissection of thcoe 
regions. The subject shovrld be placed upon its back and the 
thorax raised to a convenient height by blocks. Along wooden 
board is to be put under the shoulder to support the upper 
limbs which are to be stretched out at right angles to the 
chest. 

Surface Anatomy.— The student should feel for himself the 
follow ing bony landmarks before the skin is reflected: — The whole 
of the clavicle, the tip of the coracoid processjfelt about an inch 
below the junction of the lateral and nriddle thirds of the clavicle 
under cover of the anterior fibres of the deltoideus), the acro- 
mion, the jugular notch, and the sternal angle (at the junction 
of the manubrium and body of the sternum). 

Dissection. The following incisions (Fig. 4) should be 
made — (x) A vertical incision along the median line from 
the centre of the jugular notch to the tip of the xiphoid process ; 
(2) from the upper end of the first incision lateralwards along 
the clavicle to the tip of the acromion ; (3) from the lower end 
of the fiist incision horizontally lateralwards along the side of 
the body ; (4) from the tip of the xiphoid process upwards 
and lateralwards along the anterior fold of the axilla to its junc- 
tion with the arm. The flajis of integument thus marked out 
are to be reflected — flap 5 towards the arm and flap 6 towards 
the side of the thorax (Fig. 4) ; but the skin of the nipple and its 
areola is to be left intact. 

The Supeiflcial Fascia is fatty and in it will be seen the 
mamma and the cutaneous vessels aod nerves. As the 
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superficial fascia passes upw'ards over the clavicle a thin layer 
of muscle fibres will be seen in its deeper part. This constitutes 
the lower part of the platysma. 

Dissection. Make a vertical incision over the superficial 
fascia along the middle line of the sternum. The cut should 
reach the level of the deep fascia. The superficial fascia is now 
to be laised and separated from the deep fascia and reflected, 
laterally. When the margin of the sternum is reached look 
for the anterior cutaneous nerves in the intercostal spaces. 
They are accompanied by minute artoiies which serve as guides 
in well-injected bodies. Both are to be traced laterally to their 
terminations. The supraclavicular nerves are then to be sought 
along the upper border of the clavicle ; the ni'ddle supraclavi- 
cular rieives usually dividing into two filaments will be found 
over the middle of the clavicle ; the posterior supraclavicular 
nerve over its aeromial end, and the anterior supra clavicular 
nerve over its sternal end. They can be traced downwards in the 
superficial fascia to the level of the .st^cond rib or a little lower 
and art' accompanied by twigs from the transverse scapular 
artery Twigs derived from the branches of the thoracoacromial 
artery are seen over the sternal end of the clavicle, over the acro- 
mion, and over the spac(> where tlie deltoid and pectoral mus.dcs 
meet. .And lasdy, look for the lateral cutaneous nerves along 
the side of the tiiora.x just behind the line of the anterior fold 
of the axilla There is one lateral cutaneous nerve in each 
intercostal space except the first. The lateral cutaneous 
branches of the second and third intercostal nerves will be 
examined with the dis.secton of the axilla. Find out that each 
of the remaining lateral cutaneous neives divides into an 
anterior and a posterior branch and trace the former anteriorly 
and the latter posteriorly. When the cutaneous nerves and 
vessels have been studied the whole superficial fascia of this 
region should be removed. 

nic Cataaeoos Nerves ran V>e grouped into throe sel.s ; — 
(i) The anterior cutaneous nerves. These are the terminal fila- 
ments of the intercostal nerves and are found in the intercostal 
spaces on each side of the sternum except the first which is 
occasionally absent. They become cutaneous by perforating 
the pectoralis major close to the margin of the sternum, supply 
the skin over the sternum and give off branches, which proceed 
lateralwards as far as the anterior fold of the axilla. They are 
accompanied by the perforating branches of the internal. mam* 
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itiary artery. (2) The lateral cutaneous nerves. These are also 
derived from the intercostal nerves and are found about midway 
between the vertebral column and the sternum. They become 
cutaneous by perforating the external intercostal and serratus 
anterior muscles and divide into anterior and posterior branches. 
The anterior branches are directed forwards to supply the skin 
over the pectoral region while the posterior branches are directed 
backwards to supply the skin over the latissimus dorsi. The 
first intercostal nerve does not give off a lateral cutaneous branch. 
The lateral cutaneous branch of the second intercostal nerve 
which does not divide into an anterior and a posterior division, 
will be. studied when the medial wall of the. axillary fossa is 
dissected. (3) The supraclavicular nerves are the descending 
cutaneous branches of the cervical plexu.s. These have been 
described on p. 251. 

Dissection. In the female subject the student should 
dissect the mamma to display its naked-eye structure. Raise 
the skin over the areola towards the summit of the nipple. 
Remove the fat surrounding the organ and then attempt 
to display the lobes, the lobules, the milk ducts and their 
ampulla;. 

The Mamma (mammary gland) in the female extends from the 
side of the sternum to the anterior fold of the' axilla horizontally, 
and from the third to the si.xth rib v<!rtKal]y. If rests upon 
the deep fascia coveitng the pectoralis major and serratus 
anterior from which it is separated by loose connective tissue 
It presents at about its centre a small conical eminence called the 
mammary papilla or nipple. The nipple is surrounded by a dark 
coloured patch of skin called the areola. In the. skin of the areola 
many small eminences arc seen which arc due to the presence 
of small sebaceous glands called the areolar glands (of Montogo- 
mery). The mamma is imbedded in the superficial fascia. It 
is composed of lobes and these again consist of lobules of glandular 
tissue which are held together by strands of fibrous tissue passing 
between. Most of the strands pass from the skin through the 
superficial fascia and between the lobules to the deep fascia 
and are known as ligaments of Cooper., The fatty tissue covers 
the surface of the gland and is also deposited between the 
lobules along the fibrous strands. The ducts, called the iubuli 
lactiferi, fifteen to twenty in number, are formed by the union 
of smaller ducts ; they proceed from the lobes towards the areola. 
Beneath the areola they become dilated and form the ampulla. 
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At the "base of the nipple the\' contract again and finally open 
upon its summit. 

The manma is supplied by the intercostal arteries, the per- 
forating branches of the internal mammary artery, and the 
thoracic and external mammary branches of the axillary artery' 

The lymphatic vessels of the mamma are important clinically. 
Those d'aining the lateral and central parts (including the nipple 
and areola) of the mamma open into the pectoral group of lymph 
glands along the lower border of the pcctoralis major. Those 
from the medial part of the mamma drain into the sternal group 
of lymph glands by the side of the sternum. Occasionally some 
lymphatic vessels from the upper part of the mamma drain into 
the infraclavicular group of lymph glands. 

In the male the. mamma is rudimentary and the nipple is 
placed over the fourth interco.stal space about four inches 
(to cm.) lateral to the median line. 

The Deep Fascia (pectoral fascia) covers the pcctoralis major. 
It is attached above to the clavicle and medially to the front 
of the sternum, below it is continuous with the deep fascia 
covering the abdominal muschs and, at the anterior fold of the 
axilla, it becomes coiitinuoi,.s with the axillary fascia. Lalcrcally 
it is continuous above with the deep fascia covering the 
(leltoideus. 

Dissection Kemovi' the deep fascia commencing from the 
m.argia of tlie sternum ( lean the pcctoralis major and the 
anterior part of the dt'ltoideus and ilelinc the anterior border 
of the latter muscle. The cephalic vein and the deltoid branch 
of the thoracoacromial artery are seen between the contiguous 
margins of the deltoideus and the p<-ctoralis major. One or two 
deltoideo-pectoral lymph glands an- to be cleaned in the 
deltoideo-pectoral triangle below the clavicle. 

The Pcctoralis Major (Ibg 148) is a triangular muscle which 
extends from the sternum to the arm. It consists of a clavi- 
cular and a sternocostal portion which are separated from each 
other by a cellular interval. The clavicular portion arises from 
the anterior surface of the medial half of the clavicle, while the 
costosiernal portion arises (i) from the cartilages of the upper six 
ribs, (2) from the anterior surface of the sternum, and {3) from the 
aponeurosis of the obliquus externus abdominis. The upper 
fibres of the muscle, those from the clavicle pass downwards 
and lateralwards ; the lower fibres pass upwards and lateralwards ; 
and the middle fibres pass horizontally lateralwards — ultimately 
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all the fibres end in a flat tendon which becomes inserted into 
the crest of the greater tubercle of the humerus. The details 
of its insertion will be examined during the dissection of the 
arm. The pectoralis major is supplied by the medial and lateral 
anterior thoracic nerves which enter its deep surface and will 
be seen when the muscle is reflected. Actions . — It adducts the 
arm and also rotates the humerus inwards. When the arms are 
fixed it raises the trunk forwards as in climbing. 

The deltoideo-pectoral triangle or infraclavictilar fossa is a small 
interspace which is bounded above by the junction of the middle 
and lateral thirds of the clavicle, medially by the pectoralis 
major, and laterally by the anterior margin of the deltoideiis. 
In this triangle are seen the cephalic vein, the deltoid branch 
of the thoracoacromial artery and the deltoideopectoral lymph 
glands. These glands, one or two in number, receive lymph 
vessels from the lateral side of the arm and from the shoulder. 

Dissection. The student should now proceed with the dis- 
section of the axillary space. First clean the lower border of the 
pectoral muscles which constitutes the anterior fold of the axilla. 
Reflect in one piece the axillary fascia which forms the base of 
the axilla and stretches from the knver border of the pectoral 
muscles in front to the latissimus dorsi and teres major muscles 
behind. Then clean the lower borders of the teres major and 
latissimus dorsi which constitute the posterior fold of the axilla. 
Secure the lateral cutaneous branches of the second and third 
intercostal nerves at this stage and in the case of the third nerve 
trace its anterior and posterior branchts. Remove all the fat 
piecemeal in the space without injuring the vessels and nerves 
working cautiously from the base of the axilla towards its apex 
w'hich is directed upwards towards the root of the neck. 
Clean the distal part of the axillary artery which lies close to the 
lateral wall of the .space. Look for the branches of the 
axillary artery. The lateral thoracic artery passes medialw^ards 
along the lower border of the pectoralis minor. The subscapular 
artery runs mcdialwards along the lower border of the sub- 
scapularis in the posterior wall of the space. The anterior and 
posterior humeral circumflex arteries pass lateralwards ; the 
former in front of and the latter behind the surgical neck of the 
humerus, The axillary vein lies medial to the artery ; 
the vein and its tributaries corresponding to the branches of the 
axillary artery are to be cleaned. A chain of lymph glands 
will be seen lying along the medial side of axillary artery. 
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Another set of lymph glands will be seen along the coarse of the 
lateral thoracic artery. A third set will be seen along the coutse 
of the subscapular artery. Some lymph glands are found near 
the centre of the base of the axilla. One or two lymph glands 
of each set should be preserved. Next look for the branches 
of the brachial plexus. Draw the corachobrachialis laterally 
and find out the muscluocutaneous nerve piercing the muscle. 
The medial head of the median nerve will be seen to cross the 
axillary artery lateralwards and join the lateral head of the nerve. 
The ulnar nerve lies medial to and a little behind the artery. 
The medial antibrachial cutaneous nerve lies between the axillary 
artery and vein. The medial brachial cutaneous nerve lies 
medial to the axillar\’ vein and is connected with the inter- 
fostobrachial nerve (lateral cutaneous branch of the second 
intercostal nerve) by a communicating filament. The radial 
nerve lies behind the axillary artery ; higher up behind the 
artery is seen the axillary nerve before that nerve winds back- 
wards and lateralwards round the surgical nock of the humerus. 
The thoracodorsal nerve crosses the siibscapu laris to enter the 
latissimus dorsi close to the medial wall. The upper and lower 
subscapular nerves enter the upper and lower parts respectively 
of the subscapularis muscle. The long thoracic nerve lies 
on the surface of the serratus anterior in the medial wall 
of the a.xilla. The dissector will find it difficult, at this 
stage of dissection, to clean the branches of the axillary 
iiUerv and of the brachial plexus given off near the apex of 
the space. 

The Axilla is the space between the upper part of the side 
of the thorax and the upper part of the arm. It may be des- 
cribed as a hollow four-walled pyramid with unequal walls : 
thus the medial wall is longer than the lateral, while the posterior 
w'all extends further down than the anterior. 

Boundaries . — The base is formed by the axillary fascia. The 
apex is directed towards the root of the neck being formed by a 
triangular interval bounded by the superior border of the scapula 
behind, the clavicle in front, and the outer border of the first 
rib medially. This triangular space is called the cervico-axillary 
canal and gives passage to the axillary vessels and nerves of the 
brachial plexus from the neck to the upper limb. The anterior 
wall is formed by the pectoralis major and minor muscles and 
the coracoclavicular fascia. The pectoralis major extends over 
the whole of this wall while the pectoralis minor, over its middle 
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tliird. The lower botder of the anterior wall constitutes the 
anterior fold of the axilla. The posterior is formed above 
by the subscapularis and below by the teres major and the latis- 
simus dorsi. The lower border of the posterior wall constitutes 
the -posterior fold of the axilla. The medial wall is formed 
by the .upper four ribs with the intervening intercostal muscles 
and the corresponding part of the serratus anterior. The lateral 
wall is formed by the upper part of the humerus together with 
the coracobrachialis and biceps brachii. 

Contents.— The space contains the axillary artery with its 
branches, the axillary vein with its tributaries, the axillary lymph 
vessels, and glands, the lower part of the brachial plexus with 
its infraclavicular branches, the iptercostobrachial nerve, the 
posterior offset of the lateral cutaneous branch of the third inter- 
costal nerve, and a quantity of fat. 

, Duseotion, Divide the pectoralis major at its origin from the 
clavide and reflect it downwards and lateralwards. Care should 
be taken of the lateral anterior thoracic nerve and of the pectoral 
branches -of . the. thoracoacromial artery which enter the deep 
surface of the muscle at this situation. Trace the cephalic vein 
to the point wthere it pierces the coracoclavicular fascia. Clean 
the deltoid branch of the thoracoacromial artery which accom- 
panies the cephalic vein. The acromial and clavicular branches 
of the same artery are also to be traced. These structures should 
be cleaned and preserved for subsequent study. The coraco- 
clavicular fascia which is displayed in this dissection should 
now be studied. 

The Coracoclavicular Fascia (Costocor" coid membrane) fills 
up the gap between the upper border of the pectoralis minor 
and the clavicle. Laterally it is attached to the coracoid process. . 
Medially it is continuous over the first and second intercostal 
spaces with the fascia covering them and is attached to the 
first costal cartilage. Above it splits into two laminae to enclose, 
the subclavius muscle ; the laminae are then attached to the two 
borders of the groove for the subclavius ; the lamina behind the 
subclavius blends with the fascia colli and with the sheath of 
the axillary vessels. Below it splits at the upper border of the 
pectoralis minor to enclose it ; at the lower border of the muscle 
the two layers reunite and become continuous with the axillary 
fascia. It is pierced by the cephalic vein, the thoracoacromial 
vessels and the lateral anterior thoracic nerve. The upper por- 
tion of the fascia, extending from the coracoid process to the 



AXILLARY 8PA0E «5 

cartilage of the first rib^ is thicker than the lower portion and 
is called the costocoracoid ligament. 

Disseetioii. Clean the surface of the pectoralis minor muscle. 
Divide the coracoclavicular fascia below the clavicle. Raise 
the lower border of the subclavius by passing the handle of the 
scalpel and observe how the fascia splits to enclose the subclavius 
muscle above. Remove the remains of the coracoclavicular 
fascia preserving the structures which pierce it. The thoraco- 
acromial artery and the lateral anterior thoracic nerve are now 
to be traced to their origin. The cephalic vein should be traced 
to its termination in the axillary vein. Divide the costostemal 
portion of the pectoralis major two inches from the lateral margin 
of the sternum and reflect the medial part towards the sternum 
and the lateral part towards the arm. While reflecting the lateral 
part note the filaments of the medial anterior thoracic nerve 
entering its deep surface after piercing the pectoralis minor. 

The Pectoralis Minor is a triangular muscle extending from 
the upper part of the thorax to the shoulder. It arises from 
s the outer surfaces of the third, fourth and fifth ribs near their 
i junctions with the cartilages and from the fascia covering the 
intercostal muscles between those ribs. Its fibres pass upwards 
and lateralwards and are inserted by a narrow flattened tendon 
into the medial border and upper surface of the coracoid process. 
It IS supplied by the medial anterior thoracic nerve which enters 
its deep surface. Actions . — It depresses the shoulder ; when the 
arm is fixed, it becomes an inspiratory musde in laborious 
breathing. 

Dissection. Divide the pectoralis minor at about its middle 
and reflect the divided portions. Take care of the medial an- 
terior thoracic nerve which enters its substance and trace it to 
its origin. The vessels, nerves, and lymph glands at the upper 
part of the axillary space close to its apex should now be thoroughly 
cleaned. When the whole space is fully dissected out, the 
contents should be studied seriatim and in detail. . 

The Axillary Lymph Glands are the deep lymph glands 
which are situated in the axillary region. They maybe arranged 
into five groups : — (i) The lateral group which, conasts of 
four to six lymph glands and lies along the axillary vein. They 
drain lymph from the greater pcirt of the superior extremity 
and their efferents open into the central and subclavicular group> 
of lymph glands, { 2 ) The anterior or pectoral group consists* 
of four or five lymph glands and lies along the lower .border of * 
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th« pectoralis minor along the lateral thoracic artery. They 
drain lymph from the thoracic wall and the mamma and their 
efferents open into the central and subclavicular group of lymph 
glands. (3) The -posterior or subscapular group consists of six or 
seven lymph glands and lies along the course of the subscapular 
vessels and drain lymph from the back of the neck and posterior 
thoracic wall. Their efferents open into the central group 
of lymph glands. (4) The central or intermediate group consists 
of three or four lymph glands embedded in fat near the centre 
of the base of the axilla. They receive lymph from all the former 
groups and their efferents open into the subclavicular lymph 
glands. (5) The subclavicular group consists of six or eight lymph 
glands situated near the apex of the axilla. They receive lymph 
from all other groups of axillary lymph glands and from the 
deltoideopectoral group. Their efferents form the subclavian 
lymph trunk which joins the jugular lymph trunk in the neck 
or may open separately into the junction of the internal jugular 
and subclavian veins. 

The is the direct continuation of the 

clavian artery and c.xtendij fro^ the outer border of, .th e fir.st 
tfbta the Tower 'borcIer~d!rtTi? ^ res major m uadg, . Its diFe'(> 
"tiOT varies with the po.sition of the limb to the trunk ; it is only 
when the arm is at a right angle with the tnmk that the direc- 
tion of the artery is that of a straight line ; in any other position 
of the arm the direction of the artery becomes variously curved. 
Hence in determining the position of the artery on the surface 
of the body the arm is abducted to a right angle and a straight 
line is drawn from the midpoint of the clavicle to the medial 
border of the coracobrachialis where it is crossed by the lower 
border of the tendon of the pectoralis major. It is enclosed 
together with the axillary vein and the brachial plexus within 
a fascial sheath called the axillary sheath. This sheath is a pro- 
longation downwards of the prevertebral layer of the fascia 
colli. In order to facilitate description it is customary to divide 
the axillary artery into three portions ; the first portion lies above 
the level of the pectoralis minor ; the second portion behind 
the muscle ; and the third portion extends from the lower border 
of that muscle to the lower border of the teres major. 

The fitsi portion is placed deeply and lies under cover of the 
clavicular portion of the pectoralis major and the coracodavi- 
cular fascia. It is crossed by the cephalic vein. The loop of 
communicatim between the lateral and medial anterior thoracic 




Fig. 149. -The axillary artery and its branches (drawn 
by G. E. L. Pearse). 

A. Pectoralis minor (cut). 

B. Pectoralis major (cut). 

C. Serratus antcr\or. 

D. Pectoralis major. 

1. Thoracoacromial artery. 

2. Highest thoracic artery, 

3. Lateral thoracic artery. 

4. Axillary artery. 

5. Posterior humeral circumflex 

artery. 

6 . Subscapular artery. 

7. Scapular circumflex artery. 

8. Coracoclavicular tascia. 

anterior. The medial cord of the brachial plexus, the long 
thoracic nerve, and the medial anterior thoracic nerve pass 
medialwards behind the vessel. To its lateral side are the lateral 
and posterior cords of the brachial plexus. To its medial side 
is the axillary vein, which overlaps the artery. 

The second portion lies under cover of the two pectoral 
muscles. Behind it lies the posterior cord of the brachial plexus. 
Lateral to it is the lateral cord ; and medial to it the medial 
cord of the brachial, plexus. The medial anterior thoracic 

y,. 


9. Cephalic vein. 

10. Musculocutaneous nerve. 

11. Median nerve. 

12. Long thoracic nerve. 

13. Ulnar neive. 

14. Medial antibracbial cutaneous 

nerve. 

15. Axillary nerve. 

16. Medial brachial cutaneous nerve 

joined by intercostobrachial 

nerve. 

17. Lateral anterior thoracic nerve. 
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nerve and the axillary vein also lie medially, the nerve sepa- 
rating the artery frcftn the vein. Posteriorly it is not in direct 
contact with the subscapularis but is separated from this mvscle 
by some fatty tissue. 

The third -portion lies under cover of the pectoralis major 
in its upper half but is very superficial in its lower half being 
covered only by the skin and superficial and deep fasciae. It is 
crossed in front by the medial head of the median nerve. Poste- 
riorly it lies in relation with the subscapularis, latissimus dorsi, 
and teres major in that order from above downw’ards. It lies 
over the axillary nerve above and the radial nerve below. To 
its lateral side are the musculocutaneous and median nerves 
which lie between the artery and the coracobrachialis. To its 
medial side are the medial antibrachial cutaneoue and ulnar 
nerves which separate it fiomj,the axillary vein. 

Branches. — The branches of the axillary artery are : from 
the first portion (i) the highest thoracic ; from the second por- 
tion (2) the thoracoacromial and (3) lateral thoracic ; from the 
third portion (4) the subscapular, (5) anterior humeral circum- 
flex, and (6) posterior humeral ci'icumflex. 

The Highest Thoracic Artery (Superior thoracic) is a small 
branch which passes medialwards) supplies the upper part of 
the thoracic wall and anastomoses with the intercostal and 
internal mammary arteries. 

The Thoracoacromial Artery (Thoracic axis) is a short tnmk 
which arises from the front aspect of the axillary artery. It 
pierces the eorac.oclavicular fascia and immediately divides 
into four brandies ; — (i) The pectoral branch (thoracic branch') 
which descends between the pectoral muscles, supplies 
them and anastomoses w'ith the lateral thoracic and 
intercostal arteries. (2) The clavicular branch passes upwarcls 
and medialwards on the coracoclavicular fascia and supplies 
the subclavius muscle and the sternoclavicular joint. (3) The 
acromial branch passes lateralwards beneath the dcltoideus 
and supplies it ; it then pierces that muscle and ramifies 
over the acromion where it anastomoses with the branches of 
the transverse scapular and posterior humeral (dreamflex arteries; 
(4) deltoid branch (humeral branch) often arises in common 
with the acromial branch ; it passes downwards by the side of 
the cephalic vein along the interval between the clavicular 
portion of the pectoralis major and the deltoideus and supplies 
both the muscles. 
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The Lateral Thoracic Arter; {loiig thoracic) nms downwards 
and mediaiwards along the lower border of the pectoralis minor 
to the thoracic wall and supplies the pectoral muscles and the 
serratus anterior and anastomoses with the intercostal and 
subscapular arteries. In the female it gives off a branch, 
called the external mammary artery, which goes to supply the 
mamma. 

The Snbscapnlar Artery is the largest branch of the axillary 
artery and arises at the lower border of the subscapu'aris. It 
passes downwards and mediaiwards along the lower border of 
the subscapularis to the inferior angle of the scapula where it 
anastomoses with the lateral thoracic and intercostal arteries. 
It supplies the neighbouring mu.scles and in the lower part of 
its course is accompanied by the thoracodorsal nerve. About 
an inch from its origin it gives off a large branch, called the 
scapular circumflex artery (dorsalis scapula), which curves 
round the axillary border of the scapula and reaches the 
infraspinous fossa, where it will be subsequently examined. 

The Anterior Humeral Circumflex Artery (anterior cir- 
cumflex) arises from the lateral aspect of the axillary below 
the preceding artery and passes latcralwards beneath the coraco- 
brachialis and short head of the biceps brachii in front of the. 
surgical neck of the humerus and, reaching the intertubercular 
sulcii.s, divide? into two branches. One of these ascends along 
the intertubercular sulcus to supply the shoulder joint while 
the other passes lateralwards beneath the deltoideus and anasto- 
moses with the posterior humeral circumflex artery. 

The Posterior Humeral Circumflex Artery (posterior cir- 
cumflex) arises behind the preceding artery or sometimes in 
common with it and is much larger than it. It passes backwards 
with the axillary nerve through the quadrilateral space, bounded 
above by the teres minor, below by the teres major, medially, 
by the long head of the triceps brachii, and laterally by the sur- 
gical neck of the humerus. Its further course and termination 
will be seen later on. 

The Axilla^ Vein is the continu|.tion upwards of the basilic 
vein of the arm and has the same ext^t as the artery, It begins 
at the lower border of the teres major and becoitics the 
clavian'vein at the outer margin of the hist’ rib. At the lower 
border of the subscapularis it is joined by the two venae • 
comitantes of the brachial artery. It lies on the medial side of 
its companion artery. It receives tributaries corresponding- 
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to the branches of the axillary artery and near its termination 
the cephalic vein opens into it. 

The Sabclavios arises by a tendon from the junction of the 
first rib with its cartilage. It passes upwards and lateralwards 
to be inserted into the groove on the undersurface of the clavicle. 
It is supplied by a special branch from the brachial plexus 
given off above the clavicle ; this branch is derived from the 
point of junction of the fifth and sixth cervical nerves. It 
depresses the clavicle. 

The sterno-clavicular articulation should now be studied. 

The StemO'Clavicular Aiticnlation is an arthrodial joint. 
The parts entering into the formation of the joint arc the sternal 
end of the clavicle, the articular surface situated on the upper 
and lateral part of the manubrium stemi, and the first costal 
cartilage. The following are its ligaments ; (i) The articular 
capsule which surrounds the articular surfaces of the clavicle 
and manubrium stemi. It is of varying thickness and strength 
and is attached to the margin of the articular disc interposed 
between the articular surfaces. (2) The sternoclavicular ligament 
strengthens the joint in front. It extends obliquely from 
the upper part of the anterior aspect of the sternal facet to the 
tipper and front part of the sternal end of the clavicle. (3) The 
interclavicular ligament strengthens the articular capsule above. 
It extends from the upper part of the sternal end of one clavicle 
along the bottom of the jugular notch of the sternum to the cor- 
responding point on the elaviele of the opposite side. (4) The 
costoclavicular ligatncnt (Khomboid ligament) is attached below 
to the upper surface of the costal cartilage of the firsc rib, and 
above to the costal tuberosity on the undersurface of the medial 
end of the clavicle. (5) The articular disc is placed between the 
articular surfaces of the .sternum and clavicle. It is fiat and 
almost circular. It is attached above to the upper part of the 
posterior border of the articular surface of the clavicle and below 
to the cartilage of the first rib at its union with the sternum. 
By its circumferenro i. is attached to the articular capsule. Each 
surface of the articular disc is lined by a synovial stratum. 

Dissection. The student should now proceed to dissect 
the brachial plexus of nerves. For this purpose the middle 
third ot the clavicle is to be removed with a saw. The sub- 
clavius muscle i? then to be detached together with its nerve. 
It is necessary that the dissector of the superior extremity should 
work in conjunction with the dissector of the head and neck so 
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that the stmctuies passing from the neck to the axilla may be 
studied in their continuity. 

Bzadiul Plezas (Fig. 82). — ^The formation of the b;r4chial 
plexus and its branches given off above the clavicle have been 
fully described on page 258 etseq. Relations . — When the plexus 
passes behind the clavicle, the subclavius and transverse scapular 
vessels, it rests upon the scalenus medius. In the axilla the 
plexus is covered by the two pectoral muscles and the coraco- 
clavicular fascia and is crossed by the cephalic vein and axillary 
artery ; behind it is the first digitation of the serratus anterior and 
the subscapularis. The branches given off from the brachial plexus 
below the clavicle, called the infraclavicular branches, belong to 
the dissector of the superior extremity. These are derived 
from the three cords of the plexus. Three branches are given , 
off from the lateral cord, viz., the lateral anterior thoracic nerve, 
the musculocutaneous nerve, and the lateral head of the median 
nerve. Five branches arc given off from the medial cord, viz., 
the medial anterior thoracic nerve, the medial brachial cutaneous 
nerve, the medial antibrachial cutaneous nerve, the ulnar nerve, 
and the medial head of the medial nerve. The posterior cord 
also gives off five branches, viz., the upper and lower subsca- 
pular nerves, the thoracodorsal nerve, the axillary nerve, and 
the radial net\ e. 

The Lateral Anterior Thoracic Nerve (external anterior 
thoraric nerve) arises from the lateral cord of the plexus and 
derives its fibres from the fifth, sixth and seventh cervical nerves. 
It passes foAvards and, crossing the axillary artery and vein, 
pierces the coracoclavicular fascia. It then enters the deep 
surface of the pectoralis major to .supply it. A filament from it 
usually joins the medial anterior thoracic nerve forming a loop 
which lies m front of the axillary artery. 

The Medial Anterior Thoracic Nerve (internal anterior thoracic 
nerve) arises from the medial cord and derives its fibres from 
the eighth cervical and first thoracic nerves. Passing behind the 
first portion of the axillary artery it proceeds forwards between 
that artery and its companion vein and is joined in front 
of the artery by a filament from the lateral anterior thoracic 
nerve. It then passes to the under surface of the pectoralis 
minor to be distributed to that muscle ; some filaments pierce 
the muscle and enter the deep surface of the pectoralis major. 

Subioapiilar Nerves. — These arise from the posterior cord 
and derive their fibres from the fifth and sixth cervical nerves. 

81 
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The upper subscapular nerve, the smaller of the two sub scapular 
nerves, enters the upper part of the subscapularis. The lower 
subscapular nerve supplies the lower part of the subscapularis 
and the teres major. 

The Thoracodorsal Nerve (middle or long subscapular nerve) 
arises from the posterior cord and derives its fibres from the 
fifth, sixth and seventh cervical nerves. It passes downwards 
in company with the subscapular artery along the posterior 
wall of the axilla to supply the latissimus dorsi. 

The remaining branches of the brachial plexus will be studied 
during the dissection of the arm and the parts about the scapula. 

The Intercostobrachial Nerve (intercostohumeral nerve) is 
the lateral cutaneous branch of the second intercostal nerve. Like 
the other lateral cutaneous branches it docs not divide into an 
anterior and a posterior branch.* The undivided nerve passes 
from the medial wall of the axilla along its base to the medial 
side of the upper part of the arm and supplies the skin over its 
medial and back parts. In the axilla it communicates by a fila- 
ment with the medial brachial cutaneous nerve. 

As a rule the first intercostal nerve dues not give, off a lateral 
cutaneous branch. The posterior offset of the lateral cutaneous 
branch of the third intercostal nerve is sometimes large and 
reaches the skin on the medial aspect of the upper part of the 
arm like the intercostobrachial nerve by crossing the axilla. 

The long thoracic nerve can now be studied in its entirety 
and the twigs given to each digitation of the. serratus anterior 
examined. It has been described on p. 260. 

The Serratus Auterior (Serratus magnus) extends from the 
side of the thorax to the vertebral border of the scapula. It 
arises by fleshy digitations from the outer surfaces of the upper 
eight ribs — midway between angles and cartilages of the ribs. 
The first digitation is large and arises from two ribs, the first 
and the second. The remaining digitations arise from the corres- 
ponding ribs. The low’er three slips interdigitate with the 
obliquus extemus abdominis. The muscle is inserted into the 
ventral aspect of the whole length of the vertebral border of 
the scapula. The first digitation converges to be inserted into 
the ventral aspect of the medial angle of the scapula. The lower 
five digitations converge to be inserted into a triangular rough 
area on the ventral aspect of the inferior angle of the scapula. 
The second and third digitations spread out and form a thin 
sheet which is inserted into the intermediate portion of the ven- 
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tral aspect of the vertebral border of the scapula. The serratus 
anterior is supplied by the long thoracic nerve which lies on the 
surface of the muscle. Actions. — When the whole muscle acts 
the scapula is carried forwards and with it the vertebral border 
of the bone is also r.^ised. 

Bemoval ol the Limb. — The superior extremity should now be 
removed from the trunk and taken for further dissection to the 
table provided for the purpose. Cut through the serratus 
anterior from its superior to inferior margin one inch from its 
attachment to the vertebral border of the scapula. Divide the 
inferior belly of the omohyoideus near the upper border of the 
scapula and the latissimus dorsi near the inferior angle of the 
the bone. The axillary artery and vein and the cords of the. 
brachial plexus arc to be tied separately with ligatures close 
to the apex of the axilla and then divided above the ligatures. 
The ligatures embracing the axillary vessels and nerves should 
be fastened to the fragment of the clavicle still left with the 
part or to the subjacent soft parts, so that their proper relations 
with one another arc retained. The fixture can be removed 
when necessary. Next divide the transverse scapular vessels 
and the suprascapular nerve near the scapular notch and the 
dorsal .scapular ncive and the de.sconding branch of the transverse 
cervical artery near the medial angle of the scapula. 

UPPER PART OF THE ARM AND THE SCAPULAR 
REGION 

Dissection. — Remove the skin from the. front and lateral 
aspects of the upper third of the arm. Trace the posterior 
supraclavicular nerves which truss the acromial end of the 
clavicle and descend over the upper part of the deltoideus. 
Look for the lateral brachial cutaneous nerve at the posterior 
border of the hrwer part of the deltoideus. 

The Cutaneous Nerves are: — (i) The posterior supraclavicular 
nerves. These have been described (p. 251). They supply the 
skin of the front and lateral parts of the shoulder. (2) The 
lateral brachial cutaneous nerve (Fig. 150) is a branch of the 
posterior division of the axillary nerve. It becomes cutaneous 
at the posterior border of the deltoideus and passing forwards 
supplies the skin over the lower two-thirds of the muscle, 
(3) Some filaments from the anterior division of the axillary 
nerve pierce the deltoideus and supply the skin over it. 
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The Deep Fascia presents differences in character in the 
different parts of the shoulder and scapular region. Where it 
covers the supraspinatus muscle it is called the fascia supraspinata 
and is thicker medially than laterally. It is attached to the 
margins of the supraspinous fossa and from its deep surface some 
fibres of the supraspinatus take their origin. The fascia 
infraspinata covers the infraspinatus muscle. It is attached to 
the margins of the infraspinous fossa and is continuous in front 
with the fascia covering the deltoideus. Its deep surface gives 
off a strong septum which separates the infraspinatus from the 
two teres muscles. The subscapular fascia rov('rs the .subscapu- 
laris ; it is thin but strong and is attached to the circumference 
of the subscapular fossa. The fascia covering the deltoideus is 
thin in front where it is continuous with the pectoral fascia and 
thick behind where it is continuous with the facsia infraspinata ; 
below it is continuous with the brachial fascia and above it is 
attached to the clavicle and acromion. 

Dissection. In order to dissect the deltoideus, its fibres 
should be made tense. For this purpose a block is to be placed 
between the scapula and the upper part of the arm ; after 
removing the fat, deep fascia and cutaneous ner%'es, the coarse 
fasciculi of the muscle are to be cleaned. 

The Deltoideus is a triangular muscle which covers the 
shoulder joint and gives it a rounded outline. It arises (i) from 
the anterior border and the adjacent upper .surface of the lateral 
third of the clavicle, (2) from the lateral margin and surface 
of the acromion, and (3) from the lower lip of the posterior border 
of the spine of the scapula. The fibres of the muscle converge 
and finally end in a tendon which is inserted into the deltoid 
tuberosity on the lateral surface of the humerus. It is supplied 
by the axillary nerve. Actions. — It is an abductor of the arm ; 
its anterior fibres bring the arm forwards ; its posterior fibres 
bring the arm backwards. 

Dissection. Divide the deltoideus near its origin and throw 
it downwards towards its insertion, without injuring the posterior 
humeral circumflex artery and the branches of the axillary nerve 
which enter its deep surface. Define the insertion of the muscle. 
Trace the posterior humeral circumflex artery and the branches 
of the axillary nerve under cover of the deltoideus and observe 
that they emerge through a quadrilateral space bounded above 
by the subscapularis and teres minor, below by the teres major, 
medially by the long head of the triceps bfachii, and laterally 
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by the surgical neck of the humerus. Follow the artery and 
establish that its parent trunk is the axillary. Demonstrate 
that in the quadrilateral space the axillary nerve divides into an 
anterior and a po.sterior branch and that before the division it 
supplies a twig to the shoulder joint. Trace the anterior branch 
and observe that it breaks up into several filaments which enter 
the deep surface of the deltoideus. Some of these filaments 
pierce the muscle to become cutaneous. Follow the posterior 
branch and find the twig given oft from it to the teres minor 
which presents an elongated gangliform swelling on it; it then 
supplies a few twigs to the back part of the deltoideus and 
eventually IS continued as the lateral brachial cutaneous nerve by 
turning round the posterior border of the deltoideus. Next note 
that a large bursa is placed between the under surface of the 
deltoideus and the articular capsule of the shoulder joint ; this 
bursa is prolonged below the acromion and docs not communi- 
cate with the joint. Trace the small anterior humeral circumflex 
artery and find its ascending branch along the intcrtubercular 
.sulcus and the transverse branch around the surgical neck of the 
humerus. Lastly, clean the sub.scapularis, and the muscles on 
the dorsum of the scapula. 

Paris exposed on rcjlccling the deltoideus . — The deltoid covers 
the upper end of the humerus, a large bursa, the anterior and 
po.sterior humeral circumflex vessels, and the axillary nerve. Its 
posterior part covers the infraspinatus, teres major and minor, and 
long head of triceps brachii ; its middle part, the .supra.spinatus ; 
its anterior part, the coracoid process and the muscles 
attached to it, the subscapularis and the long head of the biceps 
brachii. 

Posterior Humeral Circumflex Artery.— Its origin from the 
third portion of the axillary artery has been already seen. 
It passes backwards in company with the axillary nerve through 
the quadrilateral space. It winds round the surgical neck of 
the humerus and divides into several branches which enter the 
deep surface of the deltoideus ; some twigs are also given to the 
shoulder joint. It anastomoses above with the acromial branch 
of the thoracoacromial artery, in front with the anterior humeral 
circumflex artery and below with the profunda branch of the 
brachial artery. 

Anterior humeral circumflex artery . — ^The termination of 
this artery and its anastomosis with the posterior humeral 
circumflex artery should be examined now. 



486 


SUPERIOR EXTREMITY 


The AzillaTy Nerve (Circumflex nerve) (Fig. 150) arises from 
the posterior cord of the brachial plexus and derives its fibres 
from the fifth and sixth cervical nerves. At the lower border 
of the subscapularis it turns backwards through the quadrilateral 
space in company with the posterior humeial circumflex artery. 
In the quadrilateral .space it divides into two branches, an 
anterior and a posterior and before the division takes place it sup- 
plies a twig to the shoulder joint. The anterior branch passes 
round the humerus under cover of the deltoideus to reach its 



Fig. 150.— Dissection of the posterior scapular region. 
The triangular and quadrilateral spaces are seen from behind 
(Cunningham) . 


A. Deltoideus. 

B. Teres major. 

C. Infraspinatus. 

D. Sapraspinatus. 

E. Coracoid process. 

F. Tendon of supraspinatns. 

G. Tendon of infraspinatus. 

H. Teres minor. 


k Bodjr of humerus. 

Long head of triceps brachii. 
L. ^ine of scapula. . 

U, Capsule of shoulder joint. 


1. Transverse scapular artery, 

2. Scapular circumflex artery. 

3. Posterior humeral circumflex 

artery. 

4. Descending branch of scapular 

circumflex artery. 

5. Suprascapular nerve. 

6 . Axillary nerve. 

7. Lateral brachial cutaneous 

branch of axillary nerve. 

8. Nerve to teres minor. 
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anterior border and breaks up into several filaments ; 
some filaments enter the deep surface of the muscle to 
supply it, while others pierce the muscle and ramify in the 
skin covering its lower part. The posterior branch gives off 
a twig to the teres minor which presents an elongated swelling 
(pseudoganglion) on it. After supplying a few twigs to the back 
part of the deltoideus the posterior branch pierces the deep 
fascia and is continued as the lateral brachial cutaneous nerve. 

The Snpraspinatus (Fig. 150) fills up the supraspinous fossa 
and arises from its medial two-thirds and from the deep surface 
of the fascia supraspinata. The muscle passes lateralwards 
beneath the acromion and is inserted by its tendon into the upper- 
most impression on the greater tubercle of the humerus. The 
tendon is firmly adherent to the articular capsule of the shoulder 
joint. It is supplied by the suprascapular nerve. It abducts 
the arm. 

The Infraspinatus (Fig. 150) arises ' from the medial two- 
thirds of the infra.spinous fossa and from the deep surface of 
the fascia infraspinata. It is inserted into the middle impression 
on the greater tubercle of the humerus. Like the preceding 
muscle its tendon of insertion is closely blended with the arti- 
cular cap.sule of the shoulder joint. It is .supplied by the 
supra, scapular nerve. It rotates the arm outwards. 

The Teres Minor (Fig. 150) arLst’s from the dorsal aspect of 
the upper two-thirds of the a.xillary border of the .scapula and 
from two intermu.'cular septa one .separating it from the infra- 
spinatus and the other from the teres major muscle. It is 
inserted by a tendon into the lowermost impression on the 
tubercle of the humerus and by fleshy fibres into the .surface 
of bone immediately below that impression to the extent of 
about half an inch. It is supplied by a twig from the axillary 
nerve. It rotates the arm outwards. 

The Teres Major (Fig, 150) arises from the oval area on the 
dorsal aspect of the scapula close to its inferior angle ; and from 
the intermuscular septa separating it from the teres minor and 
infraspinatus muscles. It ends in a flattened tendon which 
is inserted into the crest of the lesser tubercle of the humerus. 
It is supplied by the lower subscapular nerve. It adducts the 
arm and rotates it inwards. 

The Sabscaimlaris arises from the medial two-thirds of the 
subscapular fossa and from the groove on the ventral aspect 
of the axillary border of the scapula. The musqje passes lateral- 
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wards in front of the articular capsule of the shoulder joint and 
is inserted by a tendon into the lesser tubercle of the humerus. 
The tendon of insertion is blended with the articular capsule 
of the shoulder joint. A bursa intervenes between the tendon 
and the neck of the scapula and communicates with the shoulder 
joint through an aperture in the articular capsule. It is supplied 
by the upper and lower subscapular nerves. It adducts the 
arm and rotates it inwards. 

The dissector should now examine the precise manner of 
insertion of each of the tendons of the following muscles, viz., 
the latissimus dorsi, the teres major and the pectoralis major. 
The quadrilateral tendon of the latissimus dorsi is inserted into 
the bottom of the intertubercular sulcus in front of the insertion 
of the tendon of the teres major. The tendons of those two 
muscles are united with each other at their lower borders but 
a bursa intervenes between them. The flat tendon of the pecto- 
ralis major is inserted into the crest of the greater tubercle of 
the humerus and consists of two lamina, an anterior and a pos- 
terior. The posterior lamina is attached to the cre.st higher 
on the bone than the anterior lamina, and a fibrous expansion 
is given off from it.s upper part which is blended with the arti- 
cular capsule of the shoulder joint. It should also be noted that 
the anterior lamina which is placed in front of the posterior 
receives the upper fibres (clavicular and upper sternal) of the 
jiectoralis major, whereas the posterior lamin-i receives its lower 
fibres (from costal catilages and lower part of sternum) which 
are folded behind the upper fibres. The two lammtt are 
blended together below, i.e., the tendon is h('re folded upon 
itself. 

Dissection. The supraspinatus is now to be divided about 
two inches from its insertion and the muscle, is to be pulled 
backwards without injuring the ve.ssels and nerves which supply 
it. The infraspinatus is to be dealt with in a similar manner. 
Sometimes a bur.sa is seen between the tendon of the infraspi- 
natus and the articular capsule of the shoulder-jomt. The distri- 
bution of the transverse scapular artery, the scapular circumflex 
artery, and the suprascapular nerve should now' be dissected 
out. The subscapularis is to be detached at its origin from the 
scapula and reflected towards its insertion, 'fhc' branches of 
subscapular and transverse scapular arteries, which ramify 
in the subscapular fossa, are exposed. A bursa will be seen 
lying between the muscle and the front part of the articular 
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capsule of the shoulder joint. This bursa communicates with the 
synovial stratum inside the articular capsule. 

The Transrerse Scapular Artery (Fig. 150) has been traced 
from its origin to the upper border of the scapula. It passes 
over the superior transverse ligament of the scapula to gain 
the supraspinous fossa beneath the supraspinatus. Here it 
gives off branches to the supraspinatus and a nutrient artery 
to the scapula. It then reaches the infraspinous fossa by pass- 
ing through the great scapular notch beneath the inferior trans- 
verse ligament of the scapula. Here it supplies branches to the 
infraspinatus and anastomoses with the scapular circumflex artery 
near the axillary border and with the descending branch of the 
transverse cervical artery near the vertebral border of the 
scapula. When it crosses the superior transverse ligament it 
gives off a subscapular branch which enters the subscapular 
fossa beneath the subscapularis, supplies the muscle and 
anastomoses with the subscapular artery and with the descending 
branch of tlie transverse cervical artery. 

The Suprascapular Nerve {Fig. 150) enters the supraspinous 
fossa through the scapular notch beneath the superior transverse 
ligament of the scapula. Here it supplies the supraspinatus 
and gives one articular twig to the shoulder-joint , It then passes 
through the great scapular notch, reaches the infraspinous fossa 
and supplies the infraspinatus and here it gives the second arti- 
cular twig to the shoulder joint. 

The Scapular Circumflex Artery (Fig. 150) enters the triangular 
space bounded above by the subscapularis and teres minor, below 
by the teres major ,and laterally by the long head of the triceps 
brachii. Winding round the axillary border it enters the infra- 
spinous fossa under cover of the teres minor and anastomoses 
with the transverse scapular and descending branch of transverse 
cervical arteries. At the axillary border it gives off an infra- 
scapular branch which enters the subscapular fossa beneath the 
subscapularis and anastomoses with the subscapular branch 
of the transverse scapular artery and the descending branch of 
the transverse cervical artery. On the dorsai aspect of the 
axillary border it gives off another branch which descends 
between the teres minor and major muscles to the inferior angle 
of the scapula and anastomoses with the descending branch of 
the transverse cervical artery. 

Scapular anastomosis . — The dissector should note that very 
important arterial anastomoses take place on the dorsal and 
02 



4S9 


8 VPEmOR -BKTMEMITY 


ventral aspects of the scapula —between the branches of the sub* 
scapular artery, which arises from the axillary artery, and the 
trMisverse scapular and the descending branch of the transverse 
cervical artery, which are derived from the thyreocervical trunk 
of the subclavian artery. 

Ligaments ol the Scapula (Fig. 156). — These are: (i) The 
coracoacromial ligament, (2) the superior transverse ligament, 
and (3) the inferior transverse ligament. The coracoacromial 
ligament is a triangular band which is attached by its narrow 
end to the apex of the acromion and by its broad base to the 
lateral border of the coracoid process. This ligament together 
with the acromion and coracoid process forms an arch for the 
protection of the upper part of the shoulder joint. Beneath 
the acromion is a bursa which is continuous with the bursa under 
cover of the deltoideus. The superior transverse ligament (supra- 
scapular ligament) bridges over the scapular notch. The 
transverse scapular artery crosses over it, while the suprascapular 
nerve passes beneath the ligament. It may be partly or wholly 
ossified. The inferior transverse ligament (spinoglenoid ligament) 
extends from the lateral border of the spine of the scapula to 
the adjacent margin of the glenoid cavity. The transverse 
scapular artery and the suprascapular nerve pass beneath it to 
the infraspinous fossa. , . 

The Acromioclavicular Articulation is an arthrodial joint 
between the acromial end of the clavicle and the medial border 
of the acromion. The ligaments are (i) The articular capsule 
which surrounds the articular surfaces. It is lined by a synovial 
stratum which may be partially or completely subdivided into 
two by the articular disc inside the joint. (2) The acromio- 
clavicular ligament strengthens the articular capsule superiorly 
and extends between the adjoining rough surfaces of the two 
bones. (3) The articular disc is sometimes found inside the joint 
between the articular surfaces. When present it usually extends 
for some distance from above downwards. Rarely it completely 
subdivides the joint cavity into two. Besides these there is an 
accessory ligament which strengthens the articulation. It is 
called the coracoclavicular ligament (Fig. 156) and consists of two 
bands, called the trapezoid and conoid ligaments. The trape- 
zoid ligament is attached above to the oblique ridge on the under 
surface of the lateral third of the clavicle and below ±0 the oblique 
ridge on the upper aspect of the coracoid process. The conoid 
ligament lies postero-medially to the trapezoid ligament. It 
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is conical in Shape and is attached by its apex to the cpracoid 
process at the junction of the vertical and horizontal parts, medial 
to the attachment of the trapezoid ligament. Its base is attache^ 
to the coracoid tuberosity on the under surface of the lateral 
third of the clavicle. It is usually separated from the trapezoid 
ligament by a mucous bursa. Afovemen/s.— This articulation 
permits a gliding movement of the articular surfaces and also a 
rotation of the scapula upon the clavicle. The two portions 
of the coracoclavicular ligament restrain the rotatory movements 
of the scapula. 


THE FRONT OF THE ARM 

Directions. The student should now proceed with the super- 
ficial dissection of the front of the arm concurrently with that 
of the front of the forearm so that the cutancou.s nerves and veins 
can be examined in their entirety. 

Sarface Anatomy. — The greater tubercle of the humerus 
forms the prominent bony landmark of the shoulder and 
extends beyond the acromion. The bony landmarks near the 
elbow-joint should bo recognised. The medial and lateral supra- 
condylar ridges can be felt ; the lateral one is more prominent. 
The medial epicondyle is more conspicuou.s than the lateral. 
The latter is however seen plainly as an eminence during semi- 
flexion of the forearm. The olecranon can always be felt at 
the back part of the elbow joint between the two epicondyles. 
The triangular subcutaneous surface at the back part of the 
olecranon will be felt in continuity with the dorsal border of the 
body of the ulna which is subcutaneous throughout its whole 
length. When the forearm is extended there is a slight dimple 
immediately below the lateral epicondyle of the humerus. This 
corresponds with the head of the radius. The lower fourth 
of the medial surface of the body of the ulna and the styloid 
processes of the radius and ulna should be felt. The biceps 
brachii forms a long prominence in front of the arm and its 
tendon can be easily felt at the bend of the elbow. In a fairly 
muscular subject three muscular elevations can be recognised 
on the front aspect of the elbow. The one in the middle corres- 
ponds to the tendon of the biceps brachii; that on the lateral 
side corresponds to the brachioradialis and the common mass 
of the extensor muscles of the forearm attached to the lateral 
epicondyle of the humerus ; and that on the medial side corres- 
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ponds to the position of the pronator teres and the common 
mass of flexor muscles of the forearm attached to the medial 
epicondyle of the humerus. 

Dissection. Place the limb flat on the table with the front 
surface uppermost. Make a longitudinal incision along the middle 
line of the front of the arm and forearm and a transverse incision 
just above the wrist joint. Raise the skin from the whole of the 
arm and the forearm but keep it hinged along a longitudinal 
attachment running down the entire length of the middle line 
of the dorsum of the arm and forearm — the object is to use this 
attached skin to cover the part when necessary. First, look 
for the cutaneous nerves. These are six in number in the regions 
now dissected. They will be found over the areas indicated in 
the descriptions of these nerves given below. Four superficial 
veins will be found in the present dissection. They are to be 
traced in accordance with the description given on p. 494. Lastly, 
try to find the supratrochlear lymph glands which lie above the 
medial epicondyle of the humerus on the medial side of the 
basilic vein. 

The Oataneoos Nerve.T are; — (i) The intercostobrachial 
nerve, (2) the posterior brachial cutaneous branch of the radial 
nerve, (3) the medial brachial cutaneous nerve, (4) the medial 
antibrachial cutaneous nerve, (5) the dorsal antibrachial cuta- 
neous branch of the radial nerve, and (6) the lateral antibrachial 
cutaneous nerve. 

The intercostobrachial nerve is the lateral cutaneous branch 
of the second intercostal nerve. It has been traced from its 
origin to the medial side of the arm (p. 482) . It supplies the 
skin of the medial and posterior aspects of the upper half of the 
arm. 

The posterior brachial cutaneous branch of the radial nerve 
(internal cutaneous branch of the musculospiral nerve) arises 
in the axilla, passes to the back part of the arm and supplies 
the skin on its dorsal aspect. It can be traced as far as the ole- 
cranon. It communicates with the intercostobrachial nerve. 

The medial brachial cutaneous nerve (Nerve of Wrisberg, 
lesser internal cutaneous nerve) pierces the deep fascia on the 
medial aspect of the arm at about its middle and supplies the 
skin on the medial and back part of the lower third of the arm. 

The medial antibrachial cutaneous nerve (internal cutaneous 
nerve) also pierces the deep fascia usually with the basilic vein 
on the medial aspect of the arm at about its middle and divides 
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into two branches, volar and ulnar. The volar branch passes 
beneath the median cubital vein and then descends along the 
volar aspect of the medial side of the forearm supplying the 
skin as low down as the wrist. The ulnar branch passes in 
front of the medial epicondyle, then curves round to the dorsum 
of the forearm and proceeds downwards on its medial side as 
far as the wrist. 

The dorsal aniibrachial cutaneous nerve (e.vtenial cutaneous 
branch of the musculospiral nerve) arises from the radial nerve. 
Piercing the lateral head of the triceps brachii it divides into 
two branches, an upper and a lower. Both become cuta- 
neous by piercing the deep fascia at the lateral side of the arm at 
about its middle, The upper branch is the smaller and runs 



Fig. 151. — Cutaneous dis- 
section of the front of the 
arm (from Hirschfeld and 
Leveille). 

1. Cephalic vein. 

2. Basilic vein. 

3. Cephalic vein. 

4. Basilic vein. 

5. Median antibrachial vein divi- 

ding into 6, 7, median basi- 
lic and median cephalic 
veins. 

8 . Posterior supraclavicular 

branches. 

9. Medial brachial cutaneous 

nerve. 

10. Intercostobrachial nerve. 

11. Medial antibrachial cutaneous 

nerve. 

12. Posterior brachial cutaneous 

branch of radial nerve. 

13. Musculocutaneous nerve. 

14. Dorsal antibrachial cutaneous 

branch of the radial nerve. 

15. Axillary nerve. 
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close to the cephalic vein ; it supplies the skin of the lower third 
of the arm on its lateral aspect. The lower branch descends 
along the lateral side of the arm and the dorsal aspect of the 
forearm to the wrist supplying the skin and communicating 
with the dorsal branches of the lateral antibrachial cutaneous 
nerve. 

The lateral antibrachial cutaneous nerve is the cutaneous part 
of the musculocutaneous nerve. It pierces the deep fascia in 
front of the elbow, passes downward.s behind the cephalic vein 
along the radial side of the front of the forearm to the wrist. 
Its terminal twig will be traced to the ball of the thumb during 
the dissection of the palm. Near the wrist it communicates 
with the superficial branch of the radial nerve. In its course 
along the forearm it gives off branches which pass dorsally round 
the radial border of the forearm and communicates with the 
dorsal antibrachial cutaneous nerve. 

Suiieificial Veins. — The superficial veins of the forearm are 
four in number ; the cephalic, the basilic, the median cubital 
and the median antibrachial vein. 

Ce-phalic vein . — Its origin from the lateral end of the dorsal 
venous network of the hand will be seen later on. It ascends 
along the dorsal aspect of the radial side of tht' forearm and 
gradually reaches its front aspect by winding round its 
radial margin. It then ascends along the front aspect of the 
radial side of the foreann receiving tributaries in its course and 
at the bend of the elbow it communicates with the basilic vein by 
a venous channel called the median cubital vein. On account 
of this communication, a portion of the, blood contained in the 
cephalic vein is conveyed to the basilic vein into which the median 
cubital vein opens. Above the level of the median cubital vein 
the cephalic vein passes upwards close to the lateral border of 
the biceps brachii and at the upper part of the arm ascends 
between the deltoideus and the pectoralis major. It then pierces 
the coracoclavicular fascia and terminates in the axillary vein. 
One of the tributaries is larger than the others and is called the 
accessory cephalic vein ; it runs along the dorsal aspect of the 
radial border of the forearm and joiris the cephalic vein a little 
below the bend of the elbow. 

basilic vein. — Its origin at the medial end of the dorsal 
venous network of the hand will be seen later on. From its 
origin it passes upwards at first along the dorsal aspect of the 
ulnar side of the forearm. Below the elbow .it passes to the 
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front aspect of the ulnar side of the forearm. At the bend of 
the elbow it is joined by the medial cubital vein. It then ascends 
along the medial border of the biceps brachii and pierces the 
deep fascia at about the middle of the arm. Finally it runs 
along the medial side of the brachial artery and, reaching 
lower border of the teres major, becomes the axillary vein. 

The median cubital vein (median basilic vein) arises from 
the cephalic vein at the bend of the elbow and passes upwards 
and medialwards lo join the basilic vein. The vein lies on a 
thickened band of fascia derived from the tendon of insertion 
of the biceps brachii, called the lacertus fibrosus, which separates 
it from the brachial artery. 



Fig. 152. — Cutaneous dis- 
section of the front of the 
forearm and hand (from 
Hirschfeld and Leveille). 

1. Palmaris brevis. 

2. Palmar cutaneous branch of 

median nerve. 

3. Palmar cutaneous branch of 

ulnar nerve. 

4. Lateral branch of superficial 

branch of radial nerve. 

5. Musculocutaneous nerve. 

6. Medial antibrachial cutaneous 

nerve. 

7. Dorsal antibrachial cutaneous 

branch of radial nerve. 

8. Basilic vein. 

10. Cephalic vein. 

11. Median antibrachial vein. 

12. A communicating vein join- 

ing the bifurcation of the 
median antibrachial vein. 

13. Cephalic vein. 
r4. Basilic vein. 
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The median antihrachial vein begins in a venous plexus on 
the volar aspect of the hand and ascends along the middle line 
of the front of the forearm to join the median cubital vein or 
the basilic vein at the bend of the elbow. Sometimes the median 
cubital vein is absent. Under such circumstances the median 
antibrachial vein usually bifurcates at the bend of the elbow 
into two branches, median basilic and median cephalic. The 
median basilic vein passes upwards and medialwards to join the 
basilic vein ; and the median cephalic vein passes upwards and 
latcralwards to join the cephalic vein. Figure 151 .shows this 
arrangement. Before its bifurcation it communicates with the 
venfE comitantes of the brachial artery. 

Superficial lymph glands . — One or two small lymph glands, 
called the supratrochlear lymph glands, will be seen just above 
the medial epicondylc of the humerus on the medial side of the 
basilic vein. They receive superficial lymphatic vessels from 
the ulnar side of the forearm and hand including the middle, 
ring and little fingers. Their efferents accompany the basilic 
vein and drain into the lateral group of axillary lymph glands. 

Brachial Fascia. — The deep fascia of the arm or the brachial 
fascia forms a covering for the mu.scles of the arm. Above it 
is continuous with the fascia covering the deltoideus and the 
pectoralis major and receives expansions from their tendons. 
Above and medially it is continuous with the axillary fascia. 
Below it is continuous with the deep fascia of the forearm and 
is attached to the epicondyies of the humerus and the olecranon. 
In front of the elbow-joint it is strengthend medially by the 
lacertus fibrosus. Partitions or septa are given off from the deep 
surface of the brachial fascia. These arc known as the medial 
and lateral intermuscular septa. To see their connections divide 
the deep fascia vertically along the middle line of the forearm 
and reflect them on cither side. The medial intermuscular sep- 
tum is attached to the medi?il supracondylar ridge and extends 
above as far as the insertion of the coracobrachialis. The lateral 
intermuscular septum, weaker than the preceding, is attached 
to the lateral supracondylar ridge and extends above as far as 
the insertion of the deltoideus. These septa and the bone divide 
the arm into two compartments, an anterior and a posterior 
(Fig. 153). As the dissection proceeds the student will notice 
the structures contained in each of these compiartments. 

The muscles is front of the arm are now to be studied. These 
are (i) the biceps brachii which lies in the middle ; (2) the 
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coracobrachialis which lies medially and reaches down to the 
middle of the arm ; and (3) the brachialis which lies beneath 
the biceps brachii. 

The Bioepv AiMhii has two 
heads of origin, viz., a long head 
and a short head. The origin of 
the long head from the supra- 
glenoid tuberosity of the scapula 
and from the adjacent glenoidal 
labrum lies within the capsule 
of the shoulder joint ; it will be 
seen during the dissection of the 
shoulder joint. The tendon of 
the long head issues through 
an aperture in the capsule of 
shoulder joint. It then descends 
along the intertubercular sulcus 
being retained at this situation 
by a prolongation from the 
tendon of the pectoralis major 
and by the transverse humeral 
ligament. It ends in a fleshy 
belly which unites with that of 
the short head. The short head 
arises from the tip of the cora- 
coid process of the scapula by a tendon in common with the ori- 
gin of the coracobrachialis. It ends in a fleshy belly which 
unites with that of the long head at about the middle of the atm 
to form one muscle. The two bellies are at first closely applied 
to each other and can be separated but are firmly united in 
lower third of the arm. Towards the bend of the elbow they 
end in a strong tendon which is inserted into the posterior part 
of the tuberosity of the radius. If this tendon of insertion is 
examined carefully, it will be seen that (i) the posterior part 
of the tendon receives the fibres of the long head and the an- 
terior part those of the short head ; (2) it is twisted in such a way 
that its anterior surface becomes lateral before it is inserted 
into the radial tuberosity ; (3) a bursa is interposed between 
the tendon and the anterior part of the tuberosity. Opposite 
the bend of the elbow the tendon gives off from its medial matgia 
a strong broad aponeurosis, called the lacertus fibrosus (bicipital 
fascia)., which passes downwards and medialwards and blends 



Fig. 153. — Diagram of the 
transverse section of the 
upper arm showing the 
intermuscular spta and the 
anterior and posterior com- 
partments (after Turner), 
r. Lateral intermuscular 
septum. 2. Medial inter- 
muscular septum. 
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wHh the deep fascia covering the pronator teres and the origins 
of the flexor muscles. The median cubital vein and the volar 
branch of the medial antibrachial cutaneous nerve lie over, and 
the brachial artery lies under cover of the lacertus fibrosus. 
Relations . — At the upper part the b'ceps brachii is covered by the 
pectoralis major and deltoideus ; at its lower end the tendon 
dips into the cubital fossa ; between these two parts it is covered 
by the fascise and skin. Its medial border lies in relation with 
the coracobrachialis in the upper half of the humerus and below 
that with the brachial vessels and median nerve ; its lateral border, 
with the deltoideus and brachioradialis. It rests upon the shoulder 
joint, upper part of the humerus, brachialis, musculocutaneous 
nerve and supinator. The biceps brachii is supplied by the 
musculocutaneous nerve. Actions . — It is a flexor of the elbow and 
shoulder joints and a powerful supinator of the forearm. The 
lacertus fibrosus is a tensor of the antibrachial fascia. 

The Coracobrachialis arises from the tip of the coracoid pro- 
cess in common with the short head of the biceps brachii. It 
proceeds along the medial margin of the biceps brachii and is 
inserted into the medial surface and border of the body of the 
humerus at about its middle. It is supplied by the musculo- 
cutaneous nerve which usually gives off a branch to it before 
piercing the muscle. It moves forwards the arm and also adducts 
the arm to the thorax. 

The Brachialis (Brachialis anticus) covers the lower half 
of the front of the humerus and the front of the elbow joint. 
It arises (i) from the lower half of the anteromedial and antero- 
lateral surfaces of the body of the humerus, (2) from the medial 
intermuscular septum, and (3) from the upper part of the lateral 
intermuscular septum. The origin from the body of the humerus 
is prolonged in two slips which embrace the insertion of the 
deltoideus. The muscle terminates in front of the elbow joint 
in a thick tendon which is inserted into the tuberosity of 
the ulna and into an impression on the anteroinferior surface 
of the coronoid process. It is for the most part covered by the 
biceps brachii. On it lie the brachial artery, the musculocutaneous 
and median nerves. It is intimately connected with the 
articular capsule of the elbow joint by its deep surface. It is 
supplied chiefly by the musculocutaneous nerve and receives 
also one or two filaments from the radial nerve. It flexes the 
elbow joint. 

DiS86eti(Hl. The dissector should now, examine the course 
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and relations of the brachial artery with its Dranches, and the 
nerres of the arm. If the ligatures embracing the axillary 
vessels and nerves have been taken off from the fragment of 
the clavicle they should again be tied to that fragment. The 
object of this is to preserve undisturbed the relations of the 
brachial artery and its branches and the nerves of the arm when 
they are dissected out. First clean the brachial artery, and 
trace it to its bifurcation at the bend of the elbow. Note its 
relations and then trace its branches. While cleaning the bra- 
chial artery note the venae comitantes of the artery which com- 
municate with each other at short intervals over the artery and 
ultimately end in the axillary vein. Next trace the median 
nerve and observe that it does not usually give off any branch 
in the arm. The ulnar nerve will be seen to be accompanied by 
the superior ulnar collatcra' artery from the level of the insertion 
of the coracobrachialis. The radial nerve will be seen to take 
a backward course accompanied by the arteria profunda brachii. 
The musculocutaneous nerve will be seen to run between the 
biceps brachii and brachialis after it has pierced the coraco- 
brachialis. The proximal parts of the medial brachial and anti- 
brachial cutaneous nerves under the deep fascia are to be traced 
to the medial cord of the brachial plexus. The inferior ulnar 
collateral branch of the brachial artery will be seen taking its 
origin about two inches above the elbow joint and passing medially 
to the medial intermuscular septum, where it divides into an 
anterior and a posterior branch. Trace the anterior branch 
in front of the septum. The muscular branches of the 
brachial artery which arise from its lateral side should be 
preserved. 

The Biachial Artery is the continuation of the axillary artery 
and extends from the lower border of the teres major muscle 
to about half an inch below the bend of the elbow opposite the 
neck of the radius where it divides into the radial and ulnar 
arteries. At the upper part of the arm it lies to the medial 
side of the humerus, but lower down it gradually inclines 
lateralwards and lies on the front aspect of the bone. At 
the bend of the elbow it is placed midway between the two 
cpicondyles. It is accompanied by two ven<^ comitantes 
which communicate with each other at short intervals by 
cross branches. 

Relations . — The artery is superficial throughout its whole 
extent being covered by the skin and the superficial and deep 
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fasciae. The lacertus fibrosus lies between it and the median 
cubital or median basilic vein at the bend of the elbow. It is 
crossed by the median nerve at about its middle from the lateral 
to the medial side. Laterally it is overlapped by the coraco- 
brachialis above and the biceps brachii below ; the median nerve 
lies lateral to it in the upper half of the arm. On its medial side 
are the medial antibrachial cutaneous and uhiar nerves on the 
upper half of the arm and the median nerve on the lower half. 
The basilic vein lies medial to the artery throughout the whole 
length of the arm. Posteriorly it is in relation from above 
downwards with the long head of the triceps brachii (the 
radial nerve and the arteria profunda brachii intervening), the 
medial head of the same muscle, the coracobrachialis, and 
the brachialis. 

Branches. — (i) The arteria profunda brachii (superior profunda 
artery) arises from the medial and back part of the parent trunk 
a little below the tendon of the teres major and passes back- 
wards between the lateral and medial heads of the triceps brachii 
accompanied by the radial nerve. Its course along the radial 
sulcus of the humerus will be traced during the dissection of the 
back of the arm. Its terminal fart (anterior branch of superior 
profunda artery) appears laterally in front of the arm by piercing 
the lateral intermuscular septum with the radial nerve. It 
then descends along the interval between the brachialis medially, 
and the brachioradialis and extensor digitorum longus laterally, 
to the front of the lateral epicondyle where it anastomoses with 
the radial recurrent branch of the radial artery. 

(2) The superior ulnar collateral artery (inferior profunda 
artery) arises near the middle of the arm, passes downwards 
and medialwards and pierces the medial intermuscular septum 
with the ulnar nerve. It then descends behind the septum 
accompanied by the ulnar nerve to the interval between the 
olecranon and the medial epicondyle of the humerus. Here it 
anastomoses with the dorsal ulnai recurrent and inferior ulnar 
collateral arteries. 

(3) The inferior ulnar collateral artery (anastomotica magna) 
arises about two inches (5 cm.) above the elbow joint, passes 
medialwards upon the brachialis and divides into two branches, 
an anterior and a posterior. The anterior branch descends in 
front of the medial epicondyle of the humerus to anastomose 
with the volar ulnar recurrent artery. The posterior branch 
proceeds to the posterior aspect of the arm by piercing the medial 
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intermuscular septum and will be traced during the dissection 
of the back of the arm. 

(4) The nutrient artery of the humerus usually arises about 
the middle of the arm. It enters the nutrient foramen of the 
bone near the insertion of the coracobrachialis. 

(5) The muscular branches, about four or five in number, 
are derived from the lateral side of the brachial artery and supply 
the muscles on the front of the arm. 

Muscnlooutaneous Nerve (Fig. 148). — Its origin from the 
lateral cord of the brachial plexus has been examined. It passes 
obliquely downwards and lateralwards, supplies a branch to the 
coracobrachialis and then pierces the muscle. Continuing its 
course downwards and lateralwards it passes between the biceps 
brachii in front and the brachialis behind, supplies filaments 
to both the muscles and reaches the lateral border of the tendon 
of the biceps brachii at the bend of the elbow. There it perforates 
the deep fascia and is continued down into the forearm as the 
lateral antibrachia! cutaneous nerve (p. 494). 

' Median Neive. — Its origin in the axilla by two heads, viz., 
a lateral head derived from the lateral cord and a medial head 
deriv'ed from the medial cord of the brachial plexus, has been 
examined (p. 473)' The two heads unite either in front of or 
on the lateral side of the third portion of the axillary artery. 
The nerve then descends on the lateral side of the brachial artery, 
crosses that vessel at about the middle of the arm and descends 
along its medial side to the bend of the elbow lying in front of 
the brachialis and covered by the lacertus fibrosus. It usually 
gives off no branch in the arm. 

Ulnar Nerve, — Its origin from the medial cord of the brachial 
plexus has been examined (p. 481). It runs downwards along the 
medial side of the axillary and brachial arteries to the middle 
of the arm. Here, accompanied by the superior ulnar collateral 
artery, it passes backwards and pierces the medial intermuscular 
septum. It then descends along the medial head of the triceps 
to the interval between the medial epicondyle of the humerus 
and the olecranon. It gives off no branch in the arm. 

Medial Antibtaohial Cotaoeons Nerve (Internal cutaneous 
nerve). — Its origin from the medial cord of the brachial plexus 
has been noted (p. 481). It descends along the medial side of the 
axillary and brachial arteries and pierces the deep fascia at about 
the middle of the arm. The rest of its distribution has been 
seen (p. 492). Before it perforates the deep fascia it gives off 
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a cutaneous branch which supplies the skin over the biceps 
brachii as low down as the elbow. 

The Medial Brachial Cutaneous Nerve (Lesser internal 
cutaneous nerve) is also derived from the medial cord of the 
brachial ple.xus. Its course along the medial side of the axillary 
vein and its communicating twig to the intercostobrachial nerve 
have been noted (p. 473). It continues downwards along the 
medial side of the brachial artery and perforates the deep fascia 
at about the middle of the arm. The rest of its course has been 
already seen (p. 492). 

The student should note that an examination of the middle 
of the arm reveals the following important facts : (i) the 
insertions of the deltoideus and coracobrachialis ; (2) emergence 
of the medial brachial and antibrachial cutaneous nerves through 
the deep fascia ; (3) the entrance of the basilic vein through the 
deep fascia ; (4) the position of the nutrient foramen of the 
humerus ; (5) the origin of the superior ulnar collateral artery 
and the perforation of the medial intermuscular septum by 
this artery and the ulnar nerve ; and (6) the median nerve cross- 
ing the brachial artery. 

Dissection ot the Cubital Fossa. — The incisions required for 
the special dissection of the cubital fossa are : (r) a transverse 
incision across the front of the arm two inches above the bend of 
the elbow ; (2) a transverse incision across the front of the forearm 
at the junction of its upper and middle thirds ; (3) a median verti- 
cal incision connecting the two transverse incisions. The skin, 
superficial and deep fasciaj are to be reflected on cither side 
keeping intact the cutaneous nerves and superficial veins. Divide 
the lacertus fibrosus about half an inch medial to the tendon 
of the biceps brachii and reflect it medialwards. The median 
cubital vein, the basilic and cephalic veins, and the lateral and 
medial antibrachial cutaneous nerves are to be drawn aside to 
suit the convenience of the next stage of dissection. The muscles 
forming the medial and lateral boundaries of the fossa are then 
to be cleaned and drawn wide apart and secured with hooks to 
make room for further dissection. Now clean the brachial artery 
and find its division into radial and ulnar arteries opposite the 
neck of the radius ; note also the venje comitantes of the brachial 
artery which may be removed if required. Next, find the radial 
recurrent artery issuing from the radial artery. Its anastomosis 
with the terminal part of the profunda will be seen in the 
interval between the brachialis and the brachioradialis in well- 
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injected subjects. Find the volar and dorsal ulnar recurrent 
arteries springing from the ulnar artery. Trace the former 
upwards between the brachialis and pronator teres to the front 
of the medial epicondyle and the latter under cover of the flexor 
carpi ulnaris to the back of the same epicondyle. In well- 
injected subjects their anastomoses with the superior and inferior 
ukar collateral arteries will be seen. Trace the median nei've 
and find the branches given off in the fossa to the muscles arising 
from the medial epicondyle. The termination of the radial 
nerve will be seen in the interval between the brachioradialis 
and the brachialis. Trace it to its division into superficial and 
deep branches on the supinator. Observe the mode of insertion 
of the tendon of the biceps brachii. Lastly clean the floor of 
the fossa and note that it is formed by the brachialis and the 
supinator. 

The Cabital Fossa (Anticubital space) is a triangular space 
' at the bend of the elbow. The base of the triangle is directed 
upwards towards the humerus and is represented by a line 
joining the two epicondyles of the humerus ; the medial boundary 
is"loimed by the pronator teres and the lateral boundary 
by the brachiora diafe The'^a^cx of this space corresponds 
to the meeting two muscles below. The structures which 

form the coverings or roof of the space have been already seen. 
These are : — the skin, the superficial fascia, the deep fascia with 
the lacertus ftbrosus the median cubital vein or the median basilic 
and median cephalic veins, the lateral and medial antibrachial 
cutaneous nerves. The floor is formed by two muscles, the 
brachialis and the supinator, The contents proper of the fossa 
are (i) the termmatiorrof the brachial artery with its vena; 
comitantes which occupies the middle oT the fossa and the bifur- 
cation of the brachial into the radial and ulnar arteries ; (2) the 
median'nerve which lies on the medial side of the brachial artery; 
and (3) the tendon of the biceps brachii which lies lateral to the 
vessel. Other structures will be seen overlapped by the medial 
and lateral boundaries of the fossa. Thus by pulling the brachio- 
radialis a little lateralwards, and in the interval between it and 
the brachialis, the radial nerve, and, in well injected subjects, 
the anastomosis between the radial recurrent artery and the 
terminal branch of the arteria profunda brachii will be seen. 
By pulling the pronator teres a little medialwards tl^e anasto- 
mosis between the anterior branch of the inferior ulnar collateral 
artery and the volar ulnar recurrent artery will be seen. 
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THE BACK OF THE ARM 

Dissection. Put the limb in a semiflexed position by placing 
a block beneath the elbow. Draw the scapula in a line with the 
humerus and fasten it in that position with hooks. Reflect 
the deep fascia on either side after making a vertical median 
incision. During reflection do not injure the dorsal antibrachial 
cutaneous nerve. Trace the ulnar nerve, the superior ulnar 
collateral artery and the posterior branch of the inferior ulnar 
collateral artery behind the medial intermuscular septum. Then 
clean the three heads of the triceps brachii. 

The Triceps Brachii (Fig. 150) occupies the whole of the back 
of the arm and arises by three heads, a long head, a lateral head, 
and a medial head. The long head arises from the infraglenoid 
tuberosity of the scapula by a flattened tendon. The lateral head 
arises (i) from the posterior surface of the body of the humerus 
extending from the insertion of the teres minor to the upper 
margin of the radial sulcus ; (2) from the lateral intennuscular 
septum ; (3) from a fibrous arch which bridges over the radial 
sulcus and protects the structures contained in the sulcus. 
The medial head arises from the posterior surface of the body 
of the humerus below the radial sulcus and from both the inter- 
muscular septa. The three heads join the common tendon of 
insertion of the triceps which begins at about the middle of the 
arm and is inserted into the back part of the superior surface of 
the olecranon. Tliis tendon consists of two aponeurotic lamincc, 
one of which is placed superficially over the muscle and the other 
deeply in the substance of the muscle. Both lamina: receive 
the muscular fibres, then unite together above the elbow and 
become inserted into the olecranon. An expansion of the tendon 
is prolonged laterally over the ancona:us and is blended with 
the deep fascia of the forearm. Some fibres of the medial head 
have direct insertion into the olecranon m front of the tendinous 
insertion. The muscle is supplied by branches from the 
radial nerve. It is the chief extensor muscle of the forearm. 
The long head is an adductor of the arm. 

A few of the deep fibres from the lower part of the triceps 
brachii are inserted into the posterior part of the articular capsule 
of the elbow joint constituting the muscle known as subanconeeus. 

Dissection. The radial nerve and the arteria profimda 
brachii should now be exposed into the radial sulcus of the 
humerus and traced ; for this purpose the lateral head of 
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the triceps brachii bordering upon the radial sulcus should be 
divided. 

The Radial Nerve (Musculospiral nerve) is the largest branch 
of the brachial plexus and may be regarded as the direct con- 
tinuation downwards of the posterior cord. At first it descends 
behind the axillary artery and the upper part of the brachial 
artery. It then proceeds backwards and passes with the arteria 
profunda brachii along the radial sulcus of the humerus between 
the lateral and medial heads of the triceps brachii. Reaching 
the lateral side of the limb it pierces the lateral intermuscular 
septum to gain the front aspect of the arm. It then passes 
downwards in the interval between the brachialis medially and 
the brachioradialis and extensor carpi radialis longus laterally 
to the front of the lateral epicondyle of the humerus where it 
divides into two terminal branches, the superficial and deep 
(Figs. 154. 157)- 

Branches. — The radial nerve gives off muscular, cutaneous 
and terminal branches. At the back aspect of the arm the 
muscular branches supply the three heads of the triceps brachii 
and the anconaeus. The nerve to the medial head of the triceps 
is a long, slender branch which, on account of its lying close to 
the ulnar nerve, is called the vXnar collateral nerve. The nerve 
to the anconams is a slender branch which descends through the 
substance of the, medial head of the triceps and ends in the 
anconaeus. It is accompanied by the middle collateral branch of 
the artena profunda brachii. At the front aspect of the arm 
the muscular branches supply the lateral part of the brachialis 
and the brachioradialis and extensor carpi radialis longus. The 
cutaneous branches, viz., the posterior brachial cutaneous and 
dorsal antibrachial cutaneous nerves have been already studied 
(p. 492). The terminal branches will be examined later on. 

The arteria profunda brachii has been traced up to the radial 
sulcus of the humerus. Accompanied by the radial nerve, it 
passes along the radial sulcus and reaches the lateral side of the 
arm. It now pierces the lateral intermuscular septum with the 
radial nerve and appears in front of the arm ; its course along the 
front aspect of the arm has been noted (p. 500). Branches . — 
(i) The radial collateral branch (posterior branch of the superior 
profunda) issues before the profunda brachii artery and pierces the 
lateral intermuscular septum ; it runs downwards along the back 
aspect of the lateral intermuscular septum to the back part of 
the lateral epicondyle of the humerus and anastomoses with the 
6i 
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interosseous recurrent artery. Across the back part of the 
humerus it forms an anastomotic arch with the inferior ulnar 
collateral artery. To expose this anastomotic arch divide the 
triceps brachii above the olecranon. On raising the muscle 
the arterial arch will be seen lying between the muscle and the 
posterior aspect of the humerus above the olecranon fossa. 
(2) Muscular branches are given off to the deltoideus, triceps 
and other muscles between which it passes. (3) A nutrient artery 
enters the humerus usually behind the deltoid tuberosity. (4) 
The middle collateral branch descends through the medial head 
of the triceps in company with the nerve to the anconjeus and 
joins the anastomotic arch above the olecranon fossa. (5) A 
branch ascends between the long and lateral heads of the triceps 
brachii and anastomoses with the posU rior humeral circumflex 
artery. 

The posterior branch of the inferior ulnar collateral artery has 
been seen to pierce the medial intermuscular septum and reach 
the back aspect of the arm. Here it gives off a branch which 
passes downwards to anastomose with the dorsal ulnar recurrent 
artery behind the medial epicondyie of the hutnorus Tt then 
turns laterally between the posterior surface of the humerus 
and the medial head of the triceps brachii and completes the 
anastomotic arch with the radial collateral branch of the artcria 
profunda brachii. 

.\s the triceps brachii has been divided above the olecranon 
the insertion of the subancomeus should be examined. A small 
bursa will be seen between the tendon of the triceps brachii 
and the anterior part of the olecranon. The medial and 
lateral intermuscular septa are to be fully examined. The 
former is perforated by the ulnar nervi', the superior ulnar 
collateral artery and the posterior branch of the inferior ulnar 
collateral artery ; the latter, by the radial nerve and artcria 
profunda brachii. 

HUMER.AL ARTICULATION OR SHOULDER JOINT 

The shoulder joint is an enarthrodial or ball-and-socket 
joint. The bones entering into the formation of this joint are 
the glenoid cavity of the scapula and the head of the humerus. 
The ligaments of this articulation should now be studied. Clean 
the articular capsule by carefully separating the remains of the 
muscles surrounding it 
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The Articular Capsule' (F i^. 156) eiicircit's the joint on all 
sides, being attached above to the circumference of the gh-noid 
cavitv beyond the glenoidal labrum and to the labrum itself. 
Below it is attached to the anatomical neck of the humerus 
The capsule is very loose ; when all the muscles surrounding it 
arc divided the articular surfaces can be drawn apart for about 
an inch (2.5 cm). Atmospheric pressure and the. muscles sur- 
rounding the joint keep the articular surfaces in apposition. It 
usually presents three apertures : one is placed near the root 
of the coracoid pnreess through which the synoc’ial stratum 
of the joint protrudes in the form of a bursa beneath the tendon 
of the subscapularis ; the second is situated between the two 
tubercles of the humerus through which the long tendon of the 
bit.cps passes out of the capsule carrying with it a tubular pro- 
longation of the synovial stratum into the intertubcrcular sulcus ; 
the third, winch is not constant, is placed on the posterior aspect 
of the cansule and permits the protrusion of the synovial stratum 
of the joint in the form of a bursa under cover of the tendon of 
the infraspinatus The muscles which Hi- m immediate relation 
with the arlieiilar rajisule and strengthen the joint should be 
noted Thus the suprasjHnalus lu's above ; the infrasinnatus 
and teres minor are jilaecd behind ; the long head of the triceps 
brachii lies bi-low ; and the subscapiilans, in front. 

Open the posterior jrart of the cajisule by a longitudinal 

big. 156.— Ligaments of 
the scapula and shoulder 
joint. 

1. Acromioclavicular ligament. 

2. Trapezoid ligament. 

3. Conoid ligament. 

4. Coracoacromial ligament. 

5. Superior transverse ligament 

of scapula. 

6. Articular capsule. 

7. Coracohumeral ligament. 

8. Long tendon of biceps brachii. 
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incision and through the opening dislocate the head of the 
humerus ; then remove the head with a saw. Three accessory 
bands strengthening the articular capsule are seen. 

Glenohumeral ligaments . — ^These are three accessory bands which 
extend from the margin of the glenoid cavity to the humerus. 
The superior band (glenohumeral ligament) is attached above to 
the apex of the glenoid cavity and, running parallel and medial 
to the long tendon of the biceps brachii, is fixed to a small 
depression above the lesser tubercle of the humerus. The middle 
band (Flood’s ligament) extends from the medial margin of the 
glenoid cavity to the lesser tubercle of the humerus below the 
attachment of the superior band. The inferior band (Schlemm's 
ligament) passes from the lower margin of the glenoid cavity to 
the lower part of the anatomical neck of the humcru.s. 

The Coracohumeral Ligament strengthens the capsule on 
its superior aspect. It is a strong broad band which is attached 
above to the lateral border of the root of the caracoid process. 
It passes downwards and lateralwards and is attachted to the 
anatomical neck of the humerus abovi* the greater tubercle. 
Posteriorly the ligament is blended with the articular capsule, 
but its anterior border is free and only overlaps the articular 
capsule. 

The Transverse Humeral Ligament stretches across the 
upper part of the intertubcrculai sulcus between the greater 
and lesser tubercles and converts the sulcus into an osseofibrous 
canal. 

The Qlenoidal Labrom (glenoid ligament) consists of a fibro- 
cartilaginous band attached to the margin of the glenoid cavity. 
At the upper part of glenoid cavity it blends with the origin of 
the long tendon of the bicep>s brachii. Its free margin is thinner 
than the attached margin. It serves to deepen the glenoid 
cavity. 

The Synovial Stratum lines the interior of the articular cap- 
sule and the glenoidal labrum. It encloses the long tendon 
of the biceps brachii in a tubular sheath which protrudes into 
the in ter tubercular sulcus. Its protrusion beneath the sub- 
scapularis and also sometimes under cover of the infraspinatus 
have been already referred to. 

The dissector should now carefully examine the origin of 
the long tendon of the biceps brachii where it is blended with 
the glenoidal labrum. Its course through the capsule and exit 
from the intertubercular sulcus should also be examined. 
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Movements. — The shoulder joint permits of movement in 
every direction — (i) flexion, (2) extension, (3) adduction, {4) 
abduction, (5) circumduction, or combination of the first four 
movements in regular succession, (6) rotation, in which the 
humerus revolves to the extent of quarter of a circle. 
portant factors serve to weaken the mechanism of this joint : 
(i) the shallowness of the glenoid cavity as compared with the 
articulating area of the head of the humerus, and (2) the extreme 
looseness of the capsule which permits such free and extensive 
movements. But there are other provisions to counteract these, 
defects in the mechanism of the joint. These are : — (i) The 
joint is surrounded on all sides by strong muscles. (2) The 
tendon of the long head of the bicep®, on account of its piosition, 
keeps th(“ head of the humerus in situ during the movements of 
the joint. (3) The coracoacromial arch prevents dislocation of the 
head of the humerus upwards. {4) Atmospheric pressure helps to 
keep the articular surfaces in contact with each other. 

The Muscles {irodticing the movements of the shoulder 
joint are: — 

’xhm or movement forwards — subscapularis, the pecto- 
raiis major and the anterior pert of dcltoideus ; 
extension or movement backwards — posterior, part of the 
dcltoideus, latissimus dorsi and teres major ; 
abduction — supra -ipinatus and dcltoideus ; 
adduction — subscapularis, latissimus dorsi, teres major, 
pectoralis major, and coracobrachialis ; 
rotation inwards — subscapularis, latissimus dorsi. teres major 
and pectoralis major ; 

rotation outwards — infraspinatus, teres minor and posterior 
fibres of dcltoideus. 

VOLAR ASPECT OF THE FOREARM 

The skin of the volar surface of the forearm has been already 
reflected and the superficial fascia and the superficial veins have 
been examined. 

The Cataaeoas Nerves which are prolonged from the arm 
to the forearm have been already traced. The origins of two 
other cutaneous nerves just above the wrist are to be secured 
and their co.ntinuatio.ns into the palm will be traced during the 
dissection of the palm. These are : (i) the palmar cutaneous 
branch of the ulnar nerve which pierces the deep fascia about 
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an inch (2.3 cm.) above the ulnar side of the wrist ; and (2) the 
palmar cntancous branch of the median nerve which pierces the 
deep fascia just above the wrist in the median line. 

The Aatibrachial Fascia (deej> fascia of the forearm) is a 
strong membrane which envelopes the muscles of the forearm. 
Above it is continuous with the brachial fascia. Above and 
in front it is strengthened by an expansion from the tendon of 
the biceps brachii called the lacertus fibrosus. Behind it is 
attached to the olecranon and the posterior border of the ulna 
and is strengthened by an expansion from the tendon of the 
triceps brachii. Below and in front it is thickened and conti- 
nuous with the volar carpal and transverse, carjial ligaments in 
front of the wrist. Below and behind it is thickened to form 
the dorsal carpal ligament which binds the extensor tendons 
behind the wrist. It gives oiigin to the muscles at the upper 
part of the forearm and from its deep surface septa are given 
off which pass between the muscles. 

Dissection. Divide the deep fascia by a median hmgitudinal 
incision and a transverse cut over (he wrist Reflect it pieserving 
the two cutaneous nerves which perforate it just abo\i the 
wrist. Clean the muscUs on the volar aspect of the forearm 
These muscles arc arranged in three strata ; a superficial, an intcr- 
mediate, and a deep. The %uperficia.l stratum consists of four 
muscles and arises by a common tendon from the front of the 
medial epicondylc of the humerus From the lateral to the 
medial side these are : — tlie pronator teres, the tle.xor eai'in 
radialis, the llalman^ longiis, and the flexor carpi ulnans. The 
intermediate stratum consists of one muscle, viz., the flexor 
digitorum subliinis which lies 'on a deeper plane parlially 
covered by the muscles of the superiicial stratum. The 
muscles of the deep stratum will be studied 111 a subsequent 
dissection. 

The Pronator Teres (Pronator radii teres) arises by two hctids, 
a humeral and an ulnar. The humeral head arises (i) from the 
anterior aspect of the medial epicondylc of the humerus bv the 
common tendon, (2) from the antibrachial fascia covering it, 
and (3) from the intermuscular septum between it and the flexor 
carpi radialis. The vlnar head is deeply situated and arises 
from the medial side of the coroiioid process of the ulna The 
median nerve passes between the two heads of origin. The 
muscle IS inserted into a rough impression at the middle of the 
lateral surface of the radius. It is supplied by the median nerve. 
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It pronates the forearm and hand. It also flexes the elbow 
joint. 

The Flexor Carpi Radialis arises (i) from the medial epicon- 
dyle of the humerus by the common tendon, (2) from the deep 
surface of the. antibrachial fascia, and (3) from the intermuscular 
septa between it and the adjacent muscles. The muscle ends 
below the middle of the forearm in a tendon which runs through 
the lateral sid*" of the transverae carpal ligament and along the 
groove on the volar .surface of the greater multangular bone. 
It IS inserted into the volar aspects of the bases of the second 
and third metacarpal bones — the slip to the third metacarpal 
bone being the smaller. The terminal portion of this tendon 
will be seen daring the dissection of the plain. It is supplied 
by the median nerve. It is a flexor of the wrist and elbow joints 
and an abductor of the hand 

The Paloiaris Longus arises (i) from the medial opicondyle 
of the humerus by the common tendon, (2) from the deep surface 
of the antibrachial fascia, and (3) from the intermnscuhir septa 
on eithc'i side of it. It terminates in a long narrow tendon which 
passes over tlie transverse carpal ligament and is inserted into 
tlie central portion of the palmar aponeurosis It is supplied 
by the mi'dian nerve. It is a tensor of the palmar afwnenrosis 
and a flexor of the wrist and elbow joints. 

The Flexor Carpi Ulnaris arises (t) from the. medial epirondyle 
of the humerus by the common tendon (humeral head), (2) from 
the medial Irorder of tlie tflecranon and th(' upper two-thirds 
of the dorsal border of the ulna (ulnar head), (3) from the deep 
surface of the antilirachial fascia, and (4) from the intermuscular 
sejitum between it and the flexor digitorium sublimis. The 
muscle terminates in a tendon which is inserted into the jiisiform 
bone. The ulnar nerve and the. dorsal ulnar recurrent artery 
pass between its humeral and ulnar heads. It is supplied by the 
ulnar nerve It is a flexor of the waist and elbow' joints and 
an adductor of the hand. 

The Flexor Oigitorum Sublimis is partly covered by the 
muscles of the superficial stratum and partly comes to the surface. 
To expose it fully divide the flexor carpi radialis and palmaris 
longus at about the middle of the forearm and reflect the proximal 
ends upwards separating them from the pronator teres and the 
flexor digitorum sublimis. The flexor digitonim sublimis arises 
(i) from the medial epicondyle of the humerus by the common 
tendon, (2) from the medial side of the coronoid process of the 
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ulna, (3) from the oblique line of the radius, {4) from the ulnar 
collateral ligament of the elbow joint, and (5) from the inttr- 
muscular septa separating it from the other muscles of the super- 
ficial group, jhe fleshy mass soon divides into four tendons 
of which two lie superficially. These two superficial tendons are 
meant for the middle and ring fingers which may be ascertained 
by pulliig them. The other two tendons lie deep and are 
meant for the index and little fingers. These tendons are enclosed 
by a mucous sheath and pass under cover of the transverse carpal 
ligament to the palm. The disposition of the tendons in the 
palm and their mode of insertion into the phalanges will be 
examined during the dissection of the palm. This muscle is 
supplied by the median nerve. It flexes first the middle and 
then the proximal phalanges. It is also a flexor of the wrist 
and elbow joints. 

Dissection. Now study the vessels and nerves exposed 
during the superficial dissection of the volar aspect of the forearm. 
These are the radial artery with its branches, the ulnar artery 
with its branches, the median nerve, the ulnar nerve, and the 
superficial branch of the radial nerve. Hook the brachioradialis 
laterally and trace the radial artery as it lies under cover of the 
muscle at the upper part of the forearm. Clean its branches. 
The ulirar artery is deeply placed in the uj^per part of the fore- 
arm. To expose it divide the radial head of the flexor digitorum 
sublimis and hook the muscle medially. Look for the common 
interosseous branch of the ulnar artery in the cubital fossa and 
trace its volar interosseous branch in front of the interosseous 
membrane along the contiguous borders of the flexor pollicis 
longus and the flexor digitorum profundus. Note that the 
volar interosseous branch of the median nerve accompanies the 
artery. Trace both to the upper border of the pronator 
quadratus. The median nerve is now w'ell exposed as it issues 
from between the twm heads of the pronator teres, Trace its 
branches to the muscles. 

The Radial Artery begins in the cubital fossa at the bifur- 
cation of the brachial artery opposite the neck of the radius. 
It descends along the radial side of the volar aspect of the fore- 
arm up to the wrist and then winds round its lateral border to reach 
the dorsum of the hand where it will be examined subsequently. 
In the upper part of the forearm it is covered by the fleshy portion 
of the brachioradialis and is placed between this muscle and the 
pr onatoiTT eres but lower down it is superficial being covered 
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by the skin and fasciae and lies between the tepdons of, the bra- 
chiora dialis and flexor carpi radia lis. Owing to its superficial 
position above the wrist the pulse is usually felt in the radial 
artery at this situation. Its posterior relations from above 
downwards are : the tendon of the biceps b rachii. the supinator, 
the insertion of the pronator teres, the radial origin of the flexor 
djgitorutn. sut^mis, the flexor pollicis longiis, the pronator qua- 
dratus, and the lower end of the radius. The superficial branch 
of the radial nerve is placed close to the lateral side of the artery 
in the middle third of the forearm. The radial artery is accom- 
panied by the vencB comitantes throughout its entire course. 

Branches. — The radial artery gives of the following branches 
in the forearm : — (i) The radial recur rent artery. It arises front’ 
the commencement of the radial artery and passes lateralwards 
upon the supinator muscle. Then it ascends between the brachialis 
and the brachioradialis to anastomose with the terminal 
portion of the arteria profunda brachii- It supplies the neigh- 
bouring muscles. (2) The volar cat^al. branch. It ari.ses opposite 
the lower border of the pronator quadr.itns and passes medial- 
wards beneath the fle.xor tendons to anastomose with the volar 
carpal branch of the ulnar artery. (3) The supcr^-ial volar 
branch. It arises from the radial artery before this vessel winds 
round the wrist. In the palm it passes cither across or through 
the short muscles of the thumb. It may end in those muscles or 
may continue its course to join the lateral end of the .super- 
ficial volar arch. (4) The muscular branches. These are many 
twigs which supply the muscles on the lateral side of the, volar 
aspect of the forearm. 

The Ulnar Artery begins at the bifurcation of the brachial 
and is larger than the radial artery. At first it runs obliquely 
downwards and medialwards and reaches the ulnar side of the 
forearm. Then it descends straight downwards to the wrist, 
passes across the front of the medial end of the transverse) carpal 
ligament, and enters the palm. It is accompanied by two vence, 
comitantes. 

Observe the relations of the proximal oblique portion of the 
artery. It is deeply placed lying underneath the pronator 
teres, the flexor carpi radialis, the palmaris longus and the flexor 
digitorum sublimis. The median nerve crosses the artery from 
the medial to the lateral side, the ulnar head of the pronator 
teres intervening between them. The ulnar nerve is not in imme- 
diate relation with the oblique portion of the artery, but gains 
66 
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its medial side at the commencement of its vertical course. 
Posteriorly the oblique portion of the artery rests on the 
brachialis and the flexor digitorum profundus. 

Now study the relations of the distal vertical portion of the 
artery. In the upper part it is covered by the flexor carpi ulnaris. 
Lower down a little above the wrist it is superficial being covered 
only by the skin and the superficial and deep fascise and is placed 
between the tendon of the flexor carpi ulnaris medially and the 
tendons of the flexor digitorum sublimis laterally. The ulnar 
nerve lies clo.se to the medial side of the artery in the lower two- 
thirds of the forearm. Posteriorly the artery lies upon the 
flexor digitorum profundus and at the wrist upon the transverse 
carpal ligament. 

Branches . — The ulnar artery gives off the following branches 
in the forearm (i) The volar ulnar recurrent artery. It is 
given off from the ulnar artery soon after its origin. It passes 
upwards between the pronator teres and the brachiali.s, supplies 
these muscles and anastomo.ses with the superior and infeiior 
ulnar collateral artery in front of the medial epicondyle of the 
humerus. (2) The dorsal ulnar recurrent artery. It is largc-r 
and arises a little below the preceding or sometimes by a common 
trunk with that branch. It passes medialwards and backwards 
beneath the flexor digitorum sublimis and them ascends along the 
interval between the medial epicondyle of the humerus and the 
olecranon to anastomose with the superior and inferior ulnar 
collateral arteries. It supphes the neighbouring muscles and the 
elbow joint. (3) The common interosseous artery. It is a short 
thick trunk and arises below the preceding branch and passes 
backwards to reach the upper border of the interosseous membrane 
of the forearm where it divides into a volar and dorsal branch. 
These will be traced later on. (4) The volar carpal branch 
(anterior carpal). It runs lateralwards in front of the carpus 
beneath the flexor tendons and anastomoses with the volar 
carpal branch of the radial artery forming an anastomotic arch 
or network. {5) The dorsal carpal branch. It arises above the 
pisiform bone and winds round the medial border of the wrist. 

, It will be traced during the dissection of the dorsum of the fore- 
arm. (6) The muscular branches supply the muscles of the ulnar 
side of the forearm. 

The Badial Nerva has been seen to divide into a superficial 
and a deep branch under cover of the brachioradialis where it 
forms the lateral boundary of the cubital fossa. The superficial 
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branch of the radial nerve (radial nerve) runs downwards over 
the supinator covered by the brachioradialis. It accompanies 
the radial artery lying on its lateral side in the upper two-thirds 
of its course. It then quits the artery and winds round the 
lateral side of the forearm to reach its dorsal aspect, where it 
will be studied later on. The deep branch of the radial nerve 
(posterior interosseous nerve) winds rounds the lateral side of 
the radius through the substance of the supinator to reach the 
dorsal aspect of the forearm. It will be subsequently examined. 

The Median Nerve enters the forearm between the two heads 
of the pronator te-res. It is necessary that the dissector should 
cutthehumeralheadof the muscle so that the nerve may be traced 
in its entirety in the forearm. Its relation to the ulnar artery 
has beeij noted. In the forearm it runs downwards under 
cover of the flexor digitorum sublimis and in front of the 
flexor digitorum profundus. About two inches (5 cm.) 
above the wrist it becomes superficial and lies between the tendons 
of the flexor digitorum sublimis medially and the tendon of the 
fle.xor carpi radialis laterally. It then passes behind the trans- 
verse carpal ligament to the palm of the hand. The arteria 
mediana, which is derived from the volar interosseous artery 
accompanies the median nerve in the forearm. The branches 
given off from the median nerve in the forearm are ; (i) mus- 

cular branches to the pronator teres, the flexor carpi radialis, 
the palmaris longus, and the flexor digitorum sublimis ; (2) the 
palmar cutaneous branch which has already been secured near 
the wrist ; and (3) the volar interosseous nerve which is distributed 
to the deep muscles on the front of the forearm. • 

XTlnar Nerve. The course of this nerve in the aim has been 
studied (p. 501). It lies in the sulcus nervi ulnaris on the back 
part of the medial epicondyle of the humerus and passes into 
the forearm between the two heads of origin of the flexor carpi 
ulnaris. It descends along the volar aspect of the ulnar side of 
the forearm being covered by the flexor carpi ulnaris and is placed 
upon the flexor digitorum profundus. Near the wrist it becomes 
superficial being covered by the skin and the fasciie and lies on 
the lateral side of the tendon of the flexor carpi ulnari^ It then 
passes over the transverse carpal ligament and reaches the palm 
of the hand. Its relation to the ulnar artery has been already 
described. The branches of the ulnar nerve in the forearm are ; — 
(i) articular branches which arise from the nerve as it lies between 
the medial epicondyle and the olecranon and enter the elbpi^? 
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joint ; (2) muscular branches which supply the flexor carpi ulnaris 
and the medial half of the flexor digitorum profundus ; (3) the 
palmar cutaneous branch which springs about the middle of the 
forearm, descends in front of the ulnar artery and perforates 
the deep fascia about an inch above the wrist ; and (4) the dorsal 
branch which issues about two inches above the wrist and passes 
-to the dorsum of the forearm by winding round its ulnar side 
under cover of the flexor carpi ulnaris. 

Now study the deep group of muscles on the front of the fore- 
arm. These are the flexor digitorum profundus on the ulnar 
side, the flexor pollicis longus on the radial side and the pronator 
quadratus which is placed beneath these two muscles above 
the wrist over both bones of the forearm. The volar inter- 
osseous vessels and nerve lying in front of the interosseous 
membrane of the forearm between the flexor digitorum 
profundus and the flexor pollicis longus are also to be studied.- 

The Plexor Digitorum Profundus arises (i) from the upper 
three-fourths of the volar and medial surfaces of the body of the 
ulna ; (2) from a depression on the medial side of the coronoid 
•process ; (3) from the ulnar side of the volar aspect of the inter- 
osseous membrane ; and (4) from the dorsal border of the body of 
tlTe^lna by an aponeurosis common to it and the flexor carpi 
ulnaris. The muscle divides into four tendons which psss beneath 
the transverse carpal ligament to the palm. It should be noted 
that of the four tendons the tendon for the index finger becomes 
separate from the others in the forearm. The lateral half of the 
muscle is supplied by the volar interosseous branch of the median 
nerve and the medial half by the ulnar nerve. It flexes the 
terminal phalanges. It flexes the other phalanges also in con- 
junction with the flexor digitorum sublimis ; it is also a flexor 
of the wrist joint. 

The Flexor Pollicis Ijongus arises (i) from the volar surface 
of the radius, extending from the oblique line above to 1he upper 
margin of the pronator quadratus below ; radial 

side of the volar aspect of the interosseous nHSo^me ; and 
occasionally (3) from the medial margin of the coronom process. 
The muscle ends in a tendon which passes beneatythe trans- 
verse carpal ligament to the palm. It is supplje^t the volar 
interosseous branch of the median nerve. It'la^’Bxor of the 
joints of the thumb and of the wrist. ^ 

The Pionator Qwfdratas covers the lower partifT^e volar 
aspects of the radius and ulna. It arises from uie pronator 
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ridge and from jiidjacent volar surface of the lower part of 
the ulna. It is inserted into the volar surface of the lower fourth 
of the radius as far as the lateral border of the bone. The 
deep fibres are inserted into the triangular rough area above 
the ulnar notch of the radius. It is supplied by the volar inter- 
osseous nerve which enters its deep surfae. It is a pronator 
of the iorearm — with the result that the palm of the hand looks 
backwards. 

Volar Interosseous Artery (Anterior interosseous artery). — 
Its ongm from the common interosseous branch of the ulnar 
artery has been noticed. It descends along the volar aspect 
of the interosseous membrane lying between the flexor digitorum 
profundus medially and the fle.xor pollicis longus laterally. 
At the upper margin of the pronator quadratus it perforates 
the interosseous membrane and reaches the dorsal aspect of the 
forearm where it anastomoses with the dorsal interosseous 
artery — this anastomosis wiU be seen later on. It gives ofi ; 
(i) muscular branches to the three deep muscles of the front of 
the forearm ; (2) nutrient branches to the radius and ulna; (j) the 
arteria mediana which accompanies the median nerve and supplies 
it — It occasionally terminates in the superficial volar arch ; and 
(4) the volar communicating branch which issues before the 
artery pierces the interosseous membrane and descends under 
cover of the pronator quadiatus to join the volar carpal 
network. 

Dissection. To expose the volar communicating branch 
of the volar interosseous artery and the termination of the volar 
interosseous nerve behind the pronator quadratus cut through 
the muscle vertically in the middle line. Trace tile artery and 
nerve as they lie under cover of the muscle. 

Volar Interosseous Nerve (Anterior interosseous nerve) . — Its 
origin from the median nerve has been noted. It accom- 
panies the volar interosseous artery on the volar aspect of the 
interosseous membrane and supplies the flexor pollicis longus 
and the lateral half of the flexor digitorum profundus. It then 
passes behind the pronator quadratus, supplies twigs to it and 
terminates in the wrist joint. 

DORSUM AND LATERAL SIDE OF THE FOREARM 
AND DORSUM OF THE WRIST AND HAND 

pi; Hflp. ti nn Place the limb on its volar aspect and put a 
small block beneath the wrist with the object of stretching the 
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tendons. Remove the skin from the back of the forearm (if not 
already removed). To reflect the skin from the dorsum of the 
hand make a curved incision along the roots of the fingers and 
thumb. From the centre of this make a longitudinal incision to 
meet the transverse cut above the wrist. The skin should also 
be reflected from the dorsal aspects of the thumb and other 
fingers by making a median longitudinal incision over each of 
them. 

Cutaneous Nerves. — The following cutaneous nerves on the 
back of the forearm have been already noted: — (i) The ulnar 
branch of the medial antibrachial cutaneous nerve which 
encroaches on the ulnar side of the dorsum of the forearm from its 
medial aspect ; ( 2 ) some twigs from the lateral antibrachial cuta- 
neous nerve which encroaches on the radial side of the back of the 
forearm from its lateral aspect ; ( 3 ) the lower branch of the dorsal 
antibrachial cutaneous nerve which descends along the middle 
of the dorsum of the forearm as far as the wrist. Two other 
nerves require to be examined : (i) The dorsal branch of the ulnar 
nerve appears on the ulnar side of the dorsum of the forearm 
by winding round its medial border under rover of the flexor 
carpi ulnans about two inches above the wrist. Piercing the 
deep fascia it descends along the ulnar .side of the dorsum of the 
wrist and hand. It then divides into two dorsal digital branches 
and a communicating branch. Of the two dorsal digital branches, 
one supplies the medial margin of the dorsum of the hand and the. 
little finger ; the other is distributed to the contiguous sides of 
the little and ring fingers on the dorsal aspect, lint they do 
not supply the dorsal aspects of the terminal phalanges, which 
receive twigs from the proper digital branches of the ulnar nerve 
on the volar aspect. The communicating branch joins the twig 
from the superficial branch of the radial nerve which supplies 
the contiguous sides of the ring and middle fingers on their dorsal 
aspects. ( 2 ) The superficial branch of the radial nerve has been 
traced to the point where it turns round the radial side of the 
forearm at the junction of its lower and middle thirds under 
cover of the brachioradialis to gain the dorsal aspect. It then 
pierces the deep fascia and divides into a lateral and a medial 
branch. The lateral branch is the smaller and is distributed 
to the skin of the radial border of the hand and the thumb and 
communicates with the volar branch of the lateral antibrachial 
cutaneous nerve. The medial branch divides into four dorsal 
digital branches : the first supplies the ulnar side of the thumb ; 
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the second, the radial side of the index finger ; the third, the 
contiguous sides of the index and middle fingers ; and the fourth, 



the adjoining sides of the middle 
and ring fingers. These dorsal 
digital nerves do not supply the 
dorsal aspects of the terminal 
phalanges which receive twigs 
from the proper volar digital 
branches of the median nerve on 
the volar aspect. The fourth 
digital branch is joined by the 
communicating filament from the 
dorsal branch of the ulnar nerve. 

Superficial VeiM. — Two dorsal 
digital veins, one along the radial 
and one along the ulnar border, 
pass over the dorsum of each 
digit. The dorsal digital veins of 
the thumb terminate in the 
ce])halic vein. The dorsal digital 
vein on thi‘ nlnar side tif the little 
finger ends in th(.‘ basilic vein. 
Tbe remaining dorsal digital veins 
unite and form, opposite the heads 
of the metacarpal bones, three 
dorsal metacarpal veins. These 
three veins join with cat h other 
and form opposite the middle of 
the metacarpus, the dorsal venous 
arch. From the radial end of 
this venous arch the cephalic vein 
commences and from the ulnar 


Fig. 158. — Cutaneous dissection of the back of the forearm 
and dorsum of the hand (from Hirschfeld and Leveille). 


l' Venous arch on the dorsum oJ 
the hand. 

I. Cephalic vein. 

4. Borsal antibrachial cutaneous 
branch ol radial nerve. 


5. Ulnar branch of medial antibra- 

chial cutaneous nerve. 

6. Superficial branch of radial 

nerve. 

7. Dorsal branch of ulnar nerve. 


side of it the basilic vein takes origin . The cephalic vein winds 
round the radial border and the basilic vein round the ulnar 
border of the forearm and both reach its volar aspect. 
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Dissectioii. Remove the deep fascia carefully, noting that 
the superficial muscles take their origin from the deep surface 
of the fascia. Preserve the thickened band of the fascia on the 
dorsum of the wrist which forms the dorsal carpal ligament. 
Clean the tendons on the dorsum of the hand and define the 
slips passing from the tendon of the ring finger to the tendons 
for the middle and little fingers. Nom that on the dorsum of 
the proximal phalanx of each finger the extensor tendon expands. 
Trace this expansion in one. of the fingers and note that opposite 
the base of the second phalanx it splits into three slips — the 
intermediate slip is inserted into the base of the second phalanx 
and the two collateral slips reunite to be inserted into the base 
of the terminal phalanx. Pull the expansion and note that 
it receives on either side (except over the little finger) the in- 
sertions of lumbrical and interossei muscles. The superficial 
group of muscles on the lateral side and dorsum of the forearm 
are now to be studied. The.se mu.srles are described below from 
the radial to the ulnar side of the forearm. 

The Brachioradialis (supinator longus) arises from the upper 
two-thirds of the lateral supracondylar ridge of the humcius 
and from the lateral intermuscular septum attached to it. It 
ends in a flat tendon at about the middle of the forearm and is 
inserted into the antcro-lateral aspect of the base of the styloid 
process of the radius. It is supplied by a branch from the radial 
nerve. It is a flexor of the elbow' joint ; if the fore.arm is already 
pronated it can help to supinate ; if the forearm is already 
supinated it can help to pronate. 

The Extensor Carpi Badialis Longus arises from the lower 
third of the lateral supracondylar ridge of the humerus and from 
the lateral intermuscular septum. The muscle terminates at 
about the junction of thi upper witla the middle third of the 
forearm in a tendon whi. h passes under cover of the dorsal carpal 
ligament to be inserted into the dorsal surface of the base of the 
second metacarpal bone. It is supplied by the radial nerve. 
It is an exten.sor of tne wrist and to a slight extent an abductor 
•of the hand. 

The Extensor Carpi Badialis Brevis arises (i) from the lateral 
epicondyle of the humerus by the common tendon of origin of 
four extensor muscles, (2) from the radial collateral ligament 
of the elbow joint, (3) from the deep fascia covering it, and (4) 
from the intermuscular septa separating it from the adjacent 
muscles. It ends about the middle of the forearm in a tendon. 
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which passes under cover of the dorsal carpal ligament in th® 
same compartment with the extensor carpi rafialis longiis 'tmd 
enclosed in one mucous sheath. It is inserted into tne dorsal 
aspect of the base of the third metacarpal bone. It is supplied 
bv' the deep branch of the radial nerve. It is an extensor .of 
the wrist and of the elbow. 

The Extensor Digitomm Commanis arises (i) from the lateral 
epicondyle of the humenis by the common tendon, (2) from 
the deep fascia of the forearm, and (3) from the intermuscular 
septa between it and the adjacent muscles. At the lower tlnrd 
of the forearm it divides into four tendons which pass under 

Fig, 159. — Muscles of the 
back of the forearm (from 
Sappey). 

A. Triceps brachii. 

B. Anconsus. 

C. Common tendon of extensor 

digitorum communis, extensor 
digiti quinti proprius and 
extensor carpi ulnaris. 

T). Brachioradialis. 

E. Extensor carpi radUlis longus. 

E. Extensor carpi ladialis brevis. 

G. Abductor pollicis longus. 

H. Extensor pollicis brevis. 

I . Extensor pollicis longus 

J. Extensor indicis proprius. 

K. Insertion of extensor carpi 

ulnaris. 

L. Dorsal expansion of extensor 

digitorum communis and ex- 
tensor indicis proprius. 

M. Tendon of extensor digiti quinti 

proprius. 

N. Supinator. 

O. Tendon of flexor carpi ulnarU. 

P. Insertion of pronator teres- 

Q. Abductor digiti quinti. 

R. First dorsal interosseous. 

S. Fourth dorsal interosseous muscle 

T. Dorsal carpal ligament. 
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cover of the dorsal carpal ligament in the same compartment 
with the extensor indicis proprius and enclosed in one mucous 
sheath. On the dorsum of the hand the four tendons diverge 
from each other and proceed to the dorsal aspects of the four 
fingers. The tendon for the index finger is joined on its ulnar 
side by the tendon of the extensor indicis proprius. The tendon 
for the little finger is joined on its ulnar side by the tendon of 
the extensor digit! quinti proprius. The tendons for the middle 
and ring fingers run singly. Each tendon covers the dorsal 
aspect of the metacarpophalangeal articulation and spreads 
over the whole of the dorsum of the. first phalanx, into an 
expansion which receives the insertions of the corresponding 
tendons of the lumbricalis and interossei. At the base of the second 
phalanx each tendon divides into three slips, one intermediate 
and two collateral. The intermediate slip is inserted into the 
dorsum of the base of the second phalanx. The collateral slips 
converge over the dorsum of the second phalanx and reunite 
to form one slip which is inserted into the dorsum of the base 
of the last phalanx. Over the lower part of the dorsum of the 
hand the tendon to the ring finger is connected on either side 
with the tendons to the middle and little fingers by ohlicjue 
flattened tendinous bands. Sometimes the tendon to the 
middle finger is also similarly connect<'d with the tendon to the 
index finger. The muscle is .supplied by the deep branch of the 
radial nerve. It is an extensor of all the phalanges and also of 
the wrist and of the elbow. 

The Extensor Digiti Quinti Proprius (extensor minimi digiti) 
arises from the lateral epicondyle of the humerus by the common 
tendon and from the intermuscular septa between it and the 
adjacent muscles. The muscle ends in a tendon which passes 
through a separate compartment of the dorsal carpal ligament 
and divides over the dorsum of the hand into two slips, both 
of which ultimately blend with the expanded tendon of the 
extensor digitorum communis for the little finger over the dorsum 
of its first phalanx. It is supplied by the deep branch of the 
radial nerve. It is an extensor of the little finger and also a feeble 
extensor of the wrist and elbow. 

The Extensor Carpi mnaris arises (i) from the lateral epi- 
condyle of the humerus by the common tendon, (2) from the deep 
fascia, (3) from the intermuscular septum separating it from 
the preceding muscle, and (4) from the dorsal border of the ulna 
by an aponeurosis. It ends in a tendon which passes through 
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a separate compartment of the dorsal carpal ligament along 
the groove between the head and styloid process of the ulna. 
Here it is lined by a mucous sheath. It is inserted into the 
tubercle on the medial side of the base of the fifth metacarpal 
bone. The muscle is supplied by the deep branch of the radial 
nerve. It is an extensor of the wrist and of the elbow and an 
adductor of the hand. 

The AnconaBUS is a triangular muscle which is narrow at its 
origin but is broad at its insertion. It arises from the 
back part of the lateral epicondyle of the humerus and is 
inserted into the lateral surface of the olecranon and into 
the upper fourth of the dorsal surface of the body of the 
ulna. It is supplied by a long slender twig derived from the 
radial nerve which passes through the substance of the medial 
head of the triceps and then reaches the muscle. It extends 
the elbow joint. 

Dissection. Now study the muscles of the deep group and 
the dorsal interosseous artery and nerve The muscles of the 
deep group are the supinator, the abductor polheis longus, the 
extensor pollicis brevis, the extensor pollicis longus, and the 
extcnsoi indicis proprius. Divide the brachioradialis, extensores 
carpi radialis longus and brevis, the extensor digitorum communis 
and the extensor digiti quinti proprius through their fleshy bellies 
before they terminate in tendons and reflect them without in- 
juring the nerves which supply them. Throw the proximal 
portions of the divided muscles towards their origins and the 
distal portions towards their insertions and fix them with hooks. 
Hook the fleshy mass of extensor carpi ulnaris medially. The 
muscles of the deep group and the dorsal interosseous artery arid 
nerve are e.xposed. First trace the dorsal interosseous artery 
from the upper border of the interosseous membrane between 
the superficial and deep group of muscles to its termination on 
the dorsum of the wrist and find its branches. Secure the ter- 
minal part of the volar interosseous artery as it appears at the 
lower part of the dorsum of the forearm by perforating the 
interosseous membrane. Note that it ends by joining the dorsal 
carpal network at the back of the wrist. Next find the radial 
artery as it lies on the lateral part of the dorsum of the wrist 
and secure its three branches given at this stage. Now look for 
the deep branch of the radial nerve. Secure its branches to 
the extensor carpi radialis brevis and supinator which are given 
off before it reaches the dorsum of the forearm. .Trace the 
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nerve as it passes through the substance of the supinator and 
when it quits that muscle find the branches given off from it 
to the extensor digitorum communis, extensor digiti quinti 
proprius and extensor carpi ulnaris. Next secure the branches 
given off from it to the deep muscles, viz., the extensor pollicis 
longus, extensor indicis proprius, abductor pollicis longus and 
extensor pollicis brevis. The nerve now assumes the name of 
the dorsal interosseous nerve and lies on the antibrachial 
interosseous membrane and presents a gangliform swelling on the 
dorsum of the wrist from which twigs are given off to the wrist 
joint. 

The Supinator (supinator brevis) consists of a superficial 
layer and a deep layer between which the deep branch of the 
radial nerve passes. Both the layers arise (i) from the lateral 
epicondyle of the humerus, (2) from the radial collateral liga- 
ment of the elbow-joint, (j) from the annular ligament of the 
proximal radioulnar articulation, (4) from the ridge on the ulna 
which proceeds from the radial notch, and (5) from the triangular 
depression below the radial notch of the ulna. The fibres of 
muscle turn round the neck and the upper part of the body of 
the radius and are inserted into the oblique line of the radius 
and to the lateral and dorsal surfaces of the body of the bone 
above the oblique line. It is supplied by the deep branch of 
the radial nerve which passes through it. It supinates the 
forearm i.c., rotates so that the palm of the hand looks forwards. 

T'he Abduotoi Pollicis Longus (extensor ossis metacaqn 
poll’cis) arises (i) from the lateral part of the dorsal surface of 
thfi body of the ulna below the oblique ridge, (z) from the middle 
third of the dorsal surface of the body of the radius, and (3) from 
the interosseous membrane. It passes downwards and lateral- 
wards, crosses the tendons of the extensores carpi radialis longus 
and brevis and ends in a tendon which passes under cover of the 
dorsal carpal ligament in the same compartment with the ex- 
tensor pollicis brevis on the lateral side of the lower end of the 
radius. It is inserted into the lateral side of the base 
of the first metacarpal bone. The muscle is supplied by the 
deep branch of the radial nerve. It is an abductor of the thumb 
and hand. 

The Extensor Pollicis Brevis (extensor primi intemodii pollicis) 
arises from the dorsal surface of the body of the radius below 
the preceding muscle and from the adjacent interosseous 
membrane. It accompanies the abductor pollicis longus 
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and its tendon passes through the same compartment of the 
dorsal carpal ligament. It is inserted into the dorsum of the 
base of the first phalanx of the thumb. It is supplied by the 
deep branch of the radial nerve. It is an extensor of the proxi- 
mal phalanx of the thumb ; it is also an extensor of the wrist 
and abductor of the hand. 

The Extensor Pollicis Longos (extensor secundi internodii 
pollicis) arises from the lateral part of the dorsal surface of the 
body of the ulna below the origin of the abductor pollicis longus 
and from the adjacent interosseous membrane. Its tendon 
passes under cover of the dorsal carpal ligament through a sepa- 
rate compartment. It is inserted into the dorsal aspect of the 
base of the last phalanx of the thumb. It is supplied by the 
deep branch of the radial nerve. It is an extensor of the terminal 
phalanx of the thumb. It is also an extensor of the wrist and an 
abductor of the hand. 

The Extensor Indicia Proprius arises from the lateral part 
of the dorsal surface of the body of the ulna below the origin of 
the preceding muscle and from the lower part of the interosseous 
membraiu:. Its tendon passes with those of the extensor digi- 
toruiii conitmmis under cover of the dorsal carpal ligament . The 
tendon is ultimately blended, opposite the metacarpophalangeal 
articulation, with the tendon of the common extensor of the 
digits to the index linger. It is supplied by the deep branch 
of the radial nerve. It is an extensor of the index finger and a 
feeble extensor of the wrist. 

Dorsal Interosseous Artery (Posterior interosseous artery).— 
Its origin from the common interosseous artery on the volar 
aspect of the forearm has been observed (p. 514). It passes 
backwards between the upper border of the antibrachial 
interosseous membrane and the oblique cord and appears on the 
dorsum of the forearm between the supinator and the abductor 
pollicis longus. It descends between the superficial and deep 
groups of muscles to the dorsum of the wrist where it anastomoses 
with the terminal part of the volar interosseous artery and with 
the dorsal carpal branches of the radial and ulnar arteries. The 
branches given off from it are : — (i) The interosseous recurrent 
which arises as soon as the parent trunk appears on the dorsum 
of the forearm. It ascends under cover of the ancomeus to the 
interval between the lateral epicondyle of the humerus and the 
olecranon to anastomose with the radial collateral branch of 
the artetia profunda brachii and with the inferior ulnar collateral 
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artery. Hence the artery has to be traced by cutting through 
the substance of the anconaius. (2) Muscular branches which 
supply the neighbouring muscles. 

Deep Btanch of the Radial Nerve. — The origin, of this nerve 
in front of the forearm has been seen (p. 515). It gains the dorsum 
of the forearm by passing between the superficial and deep planes 
of the supinator. It then descends between the superficial and 
deep groups of muscles to the upper margin of the extensor 
pollicis longus. Being much reduced in size by giving off all 
its muscular branches it passes in front of the extensor 
pollicis longus and descends on the dorsal aspect of the inter- 
osseous membrane as the dorsal interosseous nerve to the dorsum 
of the carpus lying in the same compartment of the dorsal carpal 
ligament with the c.xtensor digitoruni communis and extensor 
indicis propius. Here it toniiinates in a gangliform enlarge- 
ment like that seen on the nerve to the teres minor and from this 
enlargement twigs are given off to the wrist joint. Before the 
the deep branch of the radial nerve gams the dorsum of the 
forearm it supplies branches to the extensor carpi radialis 
brevis and the supinator. On the dorsum of the forearm it 
supplies the remaining muscles, viz., the extensor digitoruni 
commuius, extensor digiti quinti proprius, extensor carpi ulnaris, 
abductor pollicis longus, the two extensors of the thumb, and 
the extensor indicis proprius. 

The Volar Interosseous Artery has been traced to the upper 
border of the pronator qiiadratus where it perforates the inter- 
osseous membrane to gain the dorsum of the ff>reanv . Th'-n it 
descends on the, back of the carpus and anastomoses with the 
terminal part of the dorsal interosseous artery and with the arch 
formed by the dorsal carpal branches of the radial and ulnar 
arteries, 

I The Radial Artery has been traced in front of the forearm 
as far down as the wrist. Here it winds backwards round the 

/ radial border of the carpus lying upon the radial collateral liga- 
ment of the wrist joint and covered by the abductor pollicis 
longus and extonsorjiollicis brevis. It then descemE''upoir the 
l-;aw:ular and 'grehter mutfarigd^r bones and, reaching the 
proximal end or~fHe first iutcrosseous space, dips between the 
two heads of the first dorsal interosseous muscle to join 
the„. .deep volar arch in the palm. It is accompanied by 
two venae comitantes. At this stage of the dissection it 
gives off the following branches : — (i) The dorsal carpal 
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Fig. 161.— Dissection of the dorsum of the hand and wrist (Sobotta). 
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ayterv which arises from the radial artery wKerc it is 
crossed by the abductor pollicis longus and extensor pollicis 
brevis. It passes medialwards along the dorsum of the carpus to 
anastomose with the dorsal carpal branch of the ulnar artery and 
with the dorsal and volar interosseous arteries. (2) A jlorsal 
di^al j^nch arises from the artery and supplies the. radial 
side of the dorsal aspect of the thumb. ( 5) The Jirsi dorsal nieta- 
c arpal aztfJM. It arises from the radial artery just before, it 
dips into the palm. It soon bifurcates into two dorsal digital 
branches which supply the contiguous sides of the thumb and 
index finger on their dorsal aspects. ■- 

The Dorsal Carpal Network or Arch is formed on the dorsum 
of the carpus by the anastomosis of the dorsal carpal branches 
of the radial and ulnar arteries. This anastomotic arch is joined 
from above by the terminal portions of the volar and dorsal inter- 
osseous arteries. The second, third and fourth dorsal metacarpal 
arteries are given off from this network wh'ch descend along the 
second, third and fourth intermatacarpal spaces respectively. 
Each divides into two dorsal digital branches. Those of the 
second supply the ('ontiguous sides of the index and middle 
fingers on their dorsal aspects. Those of the third siijiply the 
contiguous sides of the middle and ring lingers. Those of the 
fourth supply the contiguous sides of the ring and little fingers. 
These dorsal metacarpal arteries are joined by the superior per- 
forating branches of the deeji volar arch which emerge between 
the heads of the dorsal inti-rosseous muscles at the proximal 
parts of the interosseous spaces. They also communicate with 
the common volar digital branches of the superficial volar 
arch by inferior perforating branches which pass between the 
heads of the metacarpal bones 

The Dorsal Carp^ Ligament (posterior annular ligament) Is 
a thickened portion of the deep fascia of the forearm which 
stretches as a strong fibrous band across the dorsum of the wrist 
and keeps the tendons in situ. Laterally it is attached to the 
lateral margin of the lower end of the radius and medially to the 
styloid process of the ulna and to the triquetral and pisiform bones. 
From its deep surface processes are given off which are attached 
to the ridges on the back part of the lower end of the radius 
so as to form six osseo-fibrous compartments for the tendons 
on the dorsum of the wrist. Each of these compartments is lined 
by a separate mucous sheath which encloses the tendon or 
tendons passing through it. Open up each of the.se compart- 
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aients and examine them from the lateral to the medial side. 
The first compartment is on the lateral side of the styloid process 
of the radius and contains the tendons of the abductor pollicis 
Ibngus and extensor pollicis brevis. The second compartment 
is on the lateral side of the dorsum of the lower end of the radius 
and contains the tendons of the extensores carpi radiale.s longus 
and brevis. The thud compartment is formed by the narrow 
groove directed obliquely downwards and lateralwards about 
the middle of the back of the lower end of the radius and contains 
the tendon of the extensor pollu is longus. The fourth compart- 
ment IS broad and shallow and situated to the medial side of the 
preceding; it contains the tendons of the extensor digitorum 
communis and extensor indicis proprius. The fifth compart- 
ment is over the interval between the lower ends of the radius 
and ulna and contains the tendon of the extensor digiti quinti 
proprius. The sixth compartment corresponds to the groove 
on the dorsal aspect of the lower end of the ulna between its 
head and styloid process ; it contains the tendon of the extensor 
carpi ulnaris. 

Anastomosis around the elbow joint.— The student has studied 
the arterial anastomosis which takes place around the elbow joint 
at different stages of dissection, .^s this arterial anastomosis is 
very rich and important he should study it as a whole all around 
the joint. This anastomosis may be divided inio five distinct 
sets according to their position ; of these anastomoses four are 
vertical and situati'd svmmetrically in front of and behind both 
the epicondyles of the humerus , the. fifth is a transva rse arterial 
arch above the oli’C.rarion fossa of the humi riis In front of the 
medial epicondyle, the anastomosing arteries are tbi volar 
ulnar recurrent artery and the anterior branches of the superior 
and inferior ulnar collateial arteries , behind the medial <'pi- 
condyle, the dorsal ulnar recurrent and the superior and inferior 
ulnar collateral arteries inosculate. In front of the lateral 
epicondyle the anastomosing arteries arc the radial recurrent 
and the arteria pmfunda brachii ; behind the lateral epicondyle 
the interosseous recurrent, the inferior ulnar collateral, and the 
radial collateral branch of the arteria profunda brachii inosculate. 
The arteria! arch which is seen above the olecranon fossa is formed 
by the inosculation of the, inferior ulnar collateral artery w'ith 
interosseous recurrent and radial collateral arteries on the 
lateral side and joined from above by the middle collateral 
artery. 
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THE FRONT OF THE WRIST AND THE PALM 
OF THE HAND 

Snrlace Anatomy. — On the lateral side of the front, of the 
wrist the tubercle of the navicular bone and the ridge on the 
volar surface of the greater multangular bone can be felt ; while 
on the medial side is the prominence caused by the pisiform 
bone. In the middle of the palm is a triangular, hollow depression 
with its apex directed upwards towards the wrist. On the ulnar 
side of the palm is a rounded eminence called the hypothenar 
eminence produced by the short muscles of the. little finger and 
on the radial side is another elevation called the Ihenar eminence 
formed by the short muscles of the thumb. There are three 
well marked furrows on the skin of the palm : of these the lowest 
one is more or less transversely situated and corresponds to the 
metacarpophalangeal joints. 

Dissection. The digits should be well separated and fixed 
to a wooden board with small nails. Reflect the skin of the 
palm by the following incisions : — (i) A vertical incision along 
the middle line of the palm ; (2) a transverse incision along 
the roots of the fingers ; (3) from the transverse cut vertical 
incisions along the middle lines of the front of the digits. In 
reflecting the skin take care not to injure [a) the subcutaneous 
muscle, palmaris brevis, placed across the upper part of the hypo- 
thenar eminence ; {b) the superficial transverse fasciculi placed 
across the palm at the roots of the fingers, and (c) the three 
cutaneous nerves descending from the forearm p. 530. 

The Superficial Fascia of the palm contains granular fat 
placed between fibrous septa which pass between the skin and 
the subjacent palmar aponeurosis. 

The Palmarifl Brevis (Fig. 162) consists of transversely 
disposed fibres situated at the upper part of the hypothenar 
eminence. It arises from the transverse carpal ligament and 
from the central portion of the palmar aponeurosis. The fibres 
are inserted into the skin on the medial border of the palm. 
Beneath it are seen the ulnar artery and the ulnar nerve. 
The development of the muscle va.ies ; sometimes it is 
represented by a few scattered fibres. It is supplied by 
the ulnar nerve. It wrinkles the skin of the medial side of the 
palm. 

The superficial transverse fasciculi consist of a thin band 
stretching across the roots of the fingers. It is intimately 
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attached to the skin at the clefts of the fingers. Beneath it are 
seen the digital arteries and nerves. 

Cataneous Nerves of the Palm. — The palmar cutaneous branch 
of the ulnar nerve has been secured where it pierces the deep 
fascia above the wrist. It supplies the skin on the medial 
aspect of the palm. 

The palmar cutaneous branch of the median nerve pierces 
the deep fascia above the transverse carpal ligament. It descends 
over the ligament and divides into two branches, a lateral 
and a medial. The lateral branch supplies the skin over the 
thenar eminence and communicates with the terminal part of 
the lateral antibrachial cutaneous nerve. The medial branch 
supplies the skin of the palm and communicates with the palmar 
cutaneous branch of the ulnar nerve. 

The terminal part of the lateral antibrachial cutaneous nerve 
descends from the forearm to supply the skin of the ball of the 
thumb. It communicates with the palmar cutaneous branch 
of the median nerve and with the superficial branch of the radial 
nerve. 

Superficial Veins of the Palm. — The proper volar digital veins 
pass along the volar aspects of the digits in the superficial fascia. 
They open pro.ximally into the superficial venous plexus overlying 
the tlu'iiar and hypothenar eminences on the palmar aponeurosis. 
Opposite the clefts between the fingers the proper volar digital 
veins communicate with the dorsal veins by means of oblique 
iiitercapitular veins. The superficial venous plexus in the 
])alm drains into tiie median antibrachial vein which has been 
traced in the forearm. 

Dissection. Remove the superficial fascia with the cuta- 
neous nerv'es and superficial veins and clean the dense palmar 
aponeurosis underneath. While cleaning it note that its central 
portion is thick and the lateral and medial portions covering 
the thenar and hypothenar eminences respectively are thinner. 
Trace the central portion distally and note that it splits into four 
overlying slips for the four fingers. In the gaps between the 
diverging digital slips clean the digital nerves and vessels as they 
pass to the digits without injuring the transverse fibres stretchiing 
between the angles of separation of the slips. The lumbrical 
muscles which appear in these gaps are also to be cleaned. Trace 
one of the digital slips and see how it again splits into two 
diverging strips embracing the flexor aspect of each digit. Divide 
the palmaris brevis at its origin from the palmar aponeurosis and 
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reflect it medially leaving it attached at its insertion into the 
skin. While reflecting it note the comparatively thick branch 
of the superficial division of the ulnar nerve entering its deep 
surface to supply it. 

The Palmar Aponeurosis (palmar fascia) is a silvery white 
membrane consisting of three portions, lateral, central, andmedial. 
The lateral and medial portions are thin and cover the muscles 
of the thumb and little finger respectively. The central portion 
is very strong and dense, and occupies the middle of the palm. 
It has a triangular outline, the apex being directed towards the 
wrist where it is attached to the transverse carpal ligament and 
where the expanded tendon of the palmaris longus is blended 
with it. The base is broad and directed distally. Near the 



Fig. 162. — Superficial dissection of the palm (Cunningham). 
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metacarpophalangeal articulations it divides into four slips for 
the four fingers. Transverse fibres stretch between these slips 
at their angles of separation. The digital vessels and nerves 
and the lumbrical muscles are seen in the intervals between 
these digital slips. Examine any one of these four digital slips. 
Each slip will be seen to lie in front of the sheath of the flexor 
tendons proceeding to the finger and to split into two diverging 
strips, forming an arch beneath which the flexor tendons proceed 
distally to their insertion. The arch is attached to the subjacent 
sheath of the flexor tendons and higher up to the transverse 
metacarpal ligament connecting the heads of the metacarpal 
bones. 

Ditt6Ction. Cut through the central part of the palmar 
aponeurosis near its attachment to the transverse carpal liga- 
ment and throw it towards the fingers. Note that from the deep 
surface of the medial and lateral margins of the central portion 
of the aponeurosis two septa pass backwards and join a layer of 
fascia covering the volar surfaces of the interosseous muscles. 
These two septa divide the palm into three fascial compartments. 
The lateral compartment contains the muscles of the thenar 
eminence ; the medial, the muscles of the hypothenar eminence 
and the superficial branch of the ulnar nerve. The central com- 
partment contains the long flexor tendons, the lumbricales, 
the termination of the median nerve and the superficial volar 
arch. Clean the superficial volar arch and find its branches to 
the digits. Remove the lateral portion of the palmar aponeurosis 
and define the muscles of the thenar eminence. Separate the 
abductor pollicis brevis which lies laterally from the superficial 
head of the flexor pollicis brevis which lies medially. The 
upponens pollicis lies under cover of both. Similarly remove the 
medial portion of the palmar aponeurosis and define the muscles 
of the hypothenar eminence. Separate the abductor digiti 
quinti which lies medially from the flexor digiti quinti 
brevis which lies laterally. The opponens digiti quinti lies 
under cover of both. Trace the median nerve and secure 
its muscular and digital branches. Trace the ulnar nerve and 
note its division into the superficial and deep branches. Clean 
the digital branches given off from the superficial division. Note 
that the deep division dip)s between the abductor digiti quinti 
medially and the flexor digiti quinti brevis laterally, and 
supplies them with muscular branches. While cleaning the 
third and fourth digital branches of the median nerve take 
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Fig. 163.— Deep dissection of the palm (Sobotta). 
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care of one slender twig given off from each of them to the 
first and second lumbrical muscles. 

Sapeificial Volar Arch (Superficial palmar arch). — The 
ulnar artery enters the palm by crossing the medial end 
of the transverse carpal ligament. It continues downwards 
for a short distance, arches lateralwards across the palm and 
completes the superficial volar arch by anastomosing 
with the superficial volar artery or with the arteria volaris 
radialis indicis or with the arteria princeps pollicis. The 
convexity of the arch is directed downwards towards the 
fingers. The superficial volar arch is in relation anteriorly with 
the palmaris brevis and the central portion of the palmar aponeu- 
rosis, while posteriorly with the transverse carpal ligament' 
the flexor digit! quinti brevis, the opponens digiti quinti, the 
superficial flexor tendons, and the digital branches of the median 
nerve. 

The Branches ol the Ulnar Artery at this stage, are the deep 
volar branch, the proper digital branch, and three common 
digital branches. 

The deep volar hmnch passes backwards between the abductor 
digiti quinti and the flexor digiti quinti brevis througn the fibres 
of the opp )iu'ns digiti quinti and completes the deep volar 
arch by joining the terminal part of the radial artery. The 
proper volar digital branch arises from the ulnar end of the 
superficial volar arch. It supplies the medial side of the little 
finger, The common volar digital branches are three in number. 
They arise from the convexity of the superficial volar arch. 
They lit in the intervals between the. flexor tendons over the 
digital nerves and are joined by the corresponding volar 
metacarpal branches of the deep volar arch. Each of these 
bifurcates opposite the interspace between two contiguous 
fingers into proper digital branches. These proper digital 
branches pass along the contiguous sides of the fingers 
beneath the digital nerves. The two proper digital arteries 
which run along the sides of a finger anastomose with each 
other forming an arch near the termination of the last 
phalanx. From this arch minute twigs are supplied to the 
subcutaneous tissue of the finger tip and the nail bed. They 
also communicate by dorsal branches with the dorsal digital 
arteries. 

Ulnar Nerve. — The ulnar nerve enters the palm by crossing 
the transverse carpal ligament close to the pisiform bone. Here 
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it lies on the medial side of and a little behind the ulnar artery. 
Immediately below the pisiform bone, it divides into a super- 
ficial and a deep branch. The superficial branch supplies the 
palmaris brevis and the skin on the medial side of the palm and 
ends in two branches, a projier volar digital nerve and a common 
volar digital nerve . The former supplies the medial side of 
the little finger ; the latter sends a communicating filament to 
the median nerve and then divides into two proper volar digital 
nerves which supply the contiguous sides of tnc little and ring 
fingers. At the terminal phalanx the digital nerve divides into 
two branches, of which one supplies the pulp and the other 
ramifies beneath the nail. The ieep branch accompanies the 
deep branch of the ulnar artery, and will be traced at a later 
stage of the dissection. 

The Median Nerve enters the palm by passing beneath the 
transverse carpal ligament. Here it becomes enlarged and flat- 
tened and divides into two portions, a lateral and a medial. The 
lateral portion gives off (i) a muscular branch which supplies the 
abductor pollicis brevis, opponens pollicis, and the superficial head 
of the flexor pollicis brevis ; and (2) three proper volar digital 
branches, two of which are distributed to the sides of the 
thumb and the third to the radial side of the index finger after 
supplying a twig to the first lumbrical muscle. The medial 
portion gives off (i) two common volar digital branches, of which 
the lateral one supplies a twig to the second lumbrical muscle 
and divides at the cleft between the fingers into two proper volar 
digital branches which supply the contiguous sides of the index 
and middle fingers. The medial one sometimes supplies a twig 
to the third lumbrical muscle and divides opposite the cleft 
between the middle and ring fingers to supply the contiguous 
sides of those fingers. The projrer volar digital nerves are distri- 
buted to the fingers in the same manner as those of the ulnar 
nerve. Each of these proper volar digital nerves also gives off 
one or two dorsal twigs to supply the skin on the dorsal aspects 
of the terminal phalanges of the corresponding digits. 

The student will find that the median nerve supplies (i) the 
skin, of three and a half digits, viz., the thumb, the index, the 
middle and the radial half of the ring ; and (2) five muscles of 
the hand), viz., the opponens pollicis, the abductor pollicis brevis, 
the superficial head of the flexor pollicis brevis and the two 
lateral lumbricales. The ulnar nerve supplies the remaining 
digits and the remaining muscles of the hand. . 
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The Transverse Carpal Ligament (anterior annular ligament) 
is an exceedingly strong fibrous band which bridges over the con- 
cavity in front of the carpus forming a tunnel for the passage 
of the flexor tendons from the forearm into the palm. Laterally 
it is attached to the tubercle of the navicular bone and the ridge 
on the volar surface of the greater multangular bone. Medially 
it is attached to the pisiform bone and to the tip of the hook 
of the hamate bone. Above it is continuous with the antibra- 
chial fascia, and below it is attached to the palmar aponeurosis. 
At the sides it gives origin to most of the muscles of the thenar 
and hypothenar eminences. The tendon of the palmaris longus 
passes along its volar surface lo be blended with the palmar 
aponeurosis. The ulnar artery and nerve and the palmar cuta- 
neous branches of the ulnar and median nerves enter the palm 
by crossing it superficially. The tendon of the flexor carpi 
radialis pierces it at its lateral attachment and passes through 
the groove on the volar surface of the greater multangular bone, 
within a special compartment and lined with a special mucous 
sheath. The tunnel which it forms with the front of the carpus 
is elliptical in shape, with the broad diameter transverse, and 
gives passage to the tendons of the flexor digitoruin sublimis, 
flexor digitoruin profundus, and flexor pollicis longus and the 
median nerve. The volar carpal ligament is another band of 
fascia lying superficial to the transverse carpal ligament and 
having the same attachments as those of the latter. It binds 
the ttlnar vessels and nerve to the transverse carpal ligament. 

Directions. Now study the short muscles of the thumb and 
those of the little finger. These have been already defined to 
a considerable extent. 

Short Muscles ol the Thumb. — (i) The abductor pollicis brevis 
(abductor pollicis) arises from the transverse carpal ligament, 
the tubercle of the navicular bone, and the ridge of the greater 
multangular bone. It is in.serted into the radial side of the 
base of the first phalanx of the thumb. It is supplied by the 
median nerve. It bends the thumb forwards and also abducts 
the thumb away from the index finger. 

(2) The oppomns pollicis lies under cover the preceding 
muscle which should be divided in the middle and reflected in 
order to expose the muscle fully. It arises from the transverse 
carpal ligament and from the ridge on the volar surface of the 
greater multangular bone. It is inserted into the whole of the 
radial side of the metacarpal bone of the thumb. It gets its 
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i^erve-supply Irom the median nerve. It draws the metacarpal 
bone of the thumb medialwards over the palm. 

(3) The flexor pollicis brevis consists of two portions, a super- 
ficial and a deep. The superficial portion arises from the trans- 
verse carpal liglament and from the ridge on the greater mult- 
angular bone. It is inserted into the radial side of the base of 
the first phalanx of the thumb ; a sesamoid bone is seen in its 
tendon of insertion. The deep portion arises from the ulnar side 
qf the base of the first metacarpal bone and is inserted into the 
medial side of the base of the first phalanx of the thumb ; it 
corresponds to the first volar interosseous muscle. The super- 
ficial portion is supplied by the median nerve and the deep por- 
tion by the deep branch of the ulnar nerve. It is a flexor and 
also an adductor of the proximal phalanx of the thumb. 

{4) The adductor pollicis will be fully exposed if the flexor 
pollicis brevis is divided in the middle and the divided ends are 
reflected. It consists of two portions, an oblique and a transverse. 
The oblique portion arises from the volar aspects of the lesser 
multangular and capitate bones and also from the volar aspects 
of the bases of the second and third metacarpal bones. The 
transverse portion, triangular in shape, arises from the distal 
two-thirds of the vplar aspect of the third metacarpal bone. 
The two portions unite and are inserted together at the medial 
side of the base of the first phalanx of the thumb blending with 
the insertion of. the deep portion of the flexor pollicis brevis. 
A fasciculus is of^p, given off from the oblique portion which 
passes under cover of the tendon of the flexor pollicis longus 
and is blended and inserted with the superficial portion of the 
flexor pollicis brevis. Both the portions are supplied by the 
deep branch of the ulnar nerve. It draws the thumb over the 
palm. 

Short Mtudes ol the Little linger.— (i) The abductor digiti 
quinti (abductor minimi digiti) arises from the pisiform bone 
and from the tendon of the flexor carpi ulnaris. It is inserted 
into the medial side of the base of the first phalanx of the little 
finger. It is supplied by the deep braneh of the ulnar nerve. 
It abducts the little from the ring finger, 

(2) The flexor digiti quinti brevis (flexor brevis minimi digiti) 
arises from the hook of the hamate bone and from the adjacent 
part of the transverse carpal ligament. It is inserted into the 
medial side of the base of the first phalanx of the little- finger 
blending with, the insertion of the abductor digiti quinti. It is 
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supplied by the deep branch of the ulnar nerve. It is a flexor 
and an abductor of the proximal phalanx of the little finger. 

The opponens digiti quinti (opponens minimi digit!) lies con* 
cealed under the two preceding muscles and is exposed by 
dividing them in the middle and reflecting the divided ends. It 
arises from the hook of the hamate bone and from the adjacent 
part of the transverse carpal ligament. It is inserted into the 
whole length of the medial border of the metacarpal bone of 
the little finger. It is supplied by the deep branch of the ulnar 
nerve. It moves the fifth metacarpal bone forwards so as 
to deepen the hollow of the palm. 

Maoous Sheaths ol the flexor tendons on the front of the 
wrist and on the palm. — The formation of the mucous sheaths 
surrounding the flexor tendons should be understood. They 
are formed by two tubular 
closed sacs, an outer and an 
inner. The walls of the two 
sacs are continuous at their 
commencement and termination. 

The wall of the outer sac lines 
the tunnel or canal through 
which the tendon passes while 
the wall of the inner sac covers 
the surface of the tendon 
investing it like the epimysium 
covering a muscle. There is 
very little space between the 
wall of the sac lining the tunnel 
and the layer investing the 
tendon and it contains a 
lubricating fluid just enough 
to facilitate free movement of 
the tendons enclosed ; it is only ^ ^ lagram to illus- 

in inflamed conditions that a the arrangement of the 

cavity containing fluid is found. mucous sheaths around the 
Two mucous sheaths enveloj)e all flexor tendons of the hand 
the flexor tendons as they pass and wrist (Cunningham), 

through the tunnel beneath T. C. L. Transverse carpal 

the transverse carpal ligament ligament, 
to the palm ; of these one 

surrounds the tendons of the flexores digitorum suWimis 
and profundus and the other surrounds the tendon of the 
68 
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Hexor pollicis longus. They are prolonged upwards into the 
forearm for nearly an inch above the transverse carpal 
ti|;ainent. The mucous sheath investing the tendon of the 
flexor pollicis longus follows the tendon as far as its insertion 
rilto the last phalanx of the thumb. The other mucous sheath 
enveloping the tendons of the flexores digitonim terminates 
near the middle of the metacarpal bones in blind diverticula. 
But the offshoot for the tendons of the little finger extends 
as far as its last phalanx. The mucous sheaths enveloping 
the digital portions of the flexor tendons of the index, middle 
and ring fingers extend upwards as far as the junction of the 
head and body of the corresponding metacarpal bones and 
hence do not communicate with the large mucous sheath beneath 
the transverse carpal ligaments. 

Dissection. A satisfactory demonstration of the mucous 
sheaths of 'the flexor tendons can be made by adopting the 
following procedure : — Procure a fresh part . Pinch with forceps 
the anterior wall of the mucous sheath surrounding the tendons 
of the flexores di^torum sublimis and profundus at its upper most 
level, i.e., about an inch above the transverse carpal ligament. 
After filling the syringe with coloured fluid introduce its needle 
ifrto the sheath held with the forceps and inject into the sheath 
sloVly. It will be seen that the portion of the sheath above 
the transverse caipal ligament will be distended, then the portion 
in the middle of the palm and lastly the portion contained in the 
little fiilger. The sheath of the tendon of the flexor pollicis 
longus may be similarly distended and its extent, from an inch 
above the transverse carpal ligament to the terminal phalanx 
of the thumb, ascertained. Sometimes these two mucous 
sheaths communicate with each other behind the transverse 
carpal ligament. 

Fibrotu Sheaths of the flexor tendons of the digits. — Cut 

vertfcally through the transverse carpal ligament. Observe 
that two tendons, one from the flexor digitorum sublimis and the 
Other from the flexor digitorum profundus, proceed downwards 
^6 each of the tour fingers and run along the volar surfaces of 
tfedtir ^alanges, while the tendon of the flexor pollicis longus 
ftmS lateralwards and downwards along the volar surfaces of 
the phalanges of the thumb. From the deep flexor tendons 
the lumbricales arise. In the digits the flexor tendons are 
contained in osseofibrous canals extending from the meta- 
fearpophalangeal articulations to the bases of the last phalanges, 
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The front wall of the canal is formed by a strong fibrous 
membrane which arches over the tendons and is attached on 
either side to the lateral margins of the phalanges and the 
volar accessory ligaments of the interphalangeal joints ; viiale 
the hind wall is osseous being formed by the volar surfaces 
of the phalanges. Opposite the middle of the first and second 
phalanges the fibrous sheaths are strengthened by bands of 
transverse fibres called the digital vaginal ligaments. .But 
opposite the joints the sheaths are thin and are fornjed by 
circular, and cruciate fibres, called the annular and cruciate 
ligaments respectively. Slit open one of the fibrous sheaths along 
the entire length of the digit and note that the mucou§ ' sheath 
lining the fibrous wall of the osseofibrous canal is reflected «ivhr 
the enclosed tendons. Observe that the mucous sheatfisidf djc 
flexor tendons of the index, middle and ring fingers arg blind 
proximally, extending to the heads of the corresponding Meta- 
carpal bones ; whereas that of the thumb is continuous with 
the mucous sheath covering the tendon of the flexor polliois 
longus in the palm. The mucous sheath of the flexor tenfloas 
of the little finger is also continuous with the mucous sheath 
of the same flexor tendons in the palm. Raise the flexor tendons 
from the subjacent bones and observe that they are connected 

Fig. 165. — Diagram to illustrate 
the tendons attached to the index 
finger (Cunningham). 

A. Tendon of extensor >di^ttorum com- 
monis. 

B. Tendon of extensor indicts proprin*. 

C. First dorsal interosseous muscle. 

D. First lumbrical musole. ‘ i 

E. Flexor digitorum protuadiuu 

F. Expansion of eKteasor taadon. j 

G. Flexor digitorum sublimis. 

H. Flexor digitorm profundus. 

I. J, Vincula tendinea. • • 




«0 SUPERIOR EXTREMITY 

to the volar aspects of the phalanges by folds of the mucous 
sheath, called the vincula tendinea, which are of two kinds, short 
and long. The vincula brevia are two in number in each finger ; 
one fixes the tendon of the flexor digitorum sublimis and the 
other, the tendon of the flexor digitorum profundus. Each is 
a triangular fold which extends from the flexor tendon just 
before its insertion to the subjacent interphalangeal articulation 
and head of the phalanx. The vincula longa are slender thread- 
like bands which pass from the flexor tendons more proximally. 
Those from the flexor digitorum sublimis are attached to the 
proximal part of the palmar surface of the first phalanx. Those 
from the flexor digitorum profundus are attached either to the 
divided slips of the flexor digitorum sublimis or to the distal end 
of the first phalanx. 

Insertion ol the flexor tendons into the digits.— The mode 
of insertion of the tendons of the flexores digitorum sublimis 
and profundus is next to be examined. The tendon of the flexor 
digitorum sublimis becomes flattened in front of the first phalanx 
and then divides into two slips to allow the passage of the tendon 
of the flexor digitorum profundus through it. The two slips 
of the superficial tendon reunite to form a grooved surface for 
the passage onwards of tlie deep flexor tendon, but divides again 
to be inserted into the margins of the second phalanx. The 
tendon of the flexor digitorum profundus passes through the 
aperture in the tendon of the flexor digitorum sublimis in front 
of the -first phalanx and is inserted into the base of the terminal 
phalanx. 

The tendon of the flexor pollicis longus, on reaching the 
proximal phalanx of the thumb, enters an osseo-fibrous canal 
similar to those of the fingers and is inserted into the base of the 
terminal phalanx. 

The Lambrioales are four slender, rounded muscles which 
arise from the tendons of the flexor digitorum profundus in the 
palm. The first and second lumbricales arise from the lateral 
margins of the tendons for the index and middle fingers respec- 
tively. The third arises from the adjacent margins of the tendons 
for the middle and ring fingers and the fourth from the adjacent 
margins of those for the ring and little fingers. Each terminates 
in a slender tendon which passes dorsally along the lateral aspect 
of the corresponding metacarpophalangeal articulation to be 
inserted into the expansion of the extensor tendon on the dorsum 
of the first phalanx. The two lateral lumbricales are supplied 



PALM OF HAND 


641 


by the digital branches of the median nerve and the two medial 
ones by the deep branch of the ulnar nerve. The lumbrical 
muscles are flexors of the proximal and extensors of the middle 
and ungual phalanges. 

Dissection. Divide the tendons of the flexor pollicis longus, 
flexores digitorum sublimis and profundus and throw them 
towards the fingers. Clean the deep volar arch and trace the 
deep branch of the ulnar nerve which accompanies it. Then 
find the branches given off from the deep volar arch and the 
deep branch of the ulnar nerve. Look for the two twigs to the 
third and fourth lumbrical muscles. Trace also the branches 
to the interossei muscles. 

Radial Artery in the Palm. — The radial artery enters the palm 
by passing through the proximal part of the first interosseous 
space. It appears in the palm between the transverse and oblique 
portions of the adductor pollicis. It then passes medialwards 
upon the interossei muscles and across the metacarpal bones 
below their bases. On reaching the base of the fifth metacarpal 
bone it joins the deep branch of the ulnar artery to complete 
the deep volar arch. The deep arch is situated about i cm. 
proximal to the superficial volar arch. It lies under cover of 
the flexor tendon;, the lumbricale.s, and the flexor digiti quinti 
brevis. The deep branch of the ulnar nerve lies along the arch. 
The branches given off from the radial artery in the palm are : — 
(i) The arteria princeps pollicis which is the first branch of the 
radial artery in the p.ilm. It runs downwards and lateralwards 
beneath the oblique portion of the adductor pollicis. Reaching 
the base of the first phalanx of the thumb it divides into two 
branches which correspond to the proper volar digital branches 
of the fingers. These two branches proceed one on either side 
of the thumb and are distributed like the proper volar digital 
arteries. (2) The arteria volaris indicts radialis. It may have 
a common origin with the preceding artery. It passes downwards 
between the first dorsal interosseous muscle and the transverse 
portion of the adductor pollicis and is distributed to the radial 
side of the volar aspect of the index finger like the proper volar 
digital arteries. At the lower border of the adductor pollicis 
it sometimes sends a communicating branch to the superficial 
volar arch. The deep volar arcA (deep palmar arch) gives off the 
following branches ; — (a) volar metacarpal arteries. These are 
three in number and arise from the convexity of the arch. They 
lie on the interosseous muscles as they proceed downwards along 
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the second, third, and fourth interosseous spaces and anastomose 
■with the corresponding common volar digital branches of the 
superficial volar arch before their bifurcation, [b) Perforating 
branches. These are also three in number and pass backwards 
from the arch through the proximal parts' of the second, third, 
and fourth interosseous spaces to anastomose with the dorsal 
metacarpal arteries, (c) Recurrent branches which are minute 
twigs proceeding proximally from the concavity of the arch in 
front of the carpus to anastomose with the volar carpal 
branches of the ulnar and radial arteries and form a network 
called the volar carpal network. 

The deep branch of the ulnar nerve supplies branches to the 
short muscles of the little finger soon after its origin. It accom- 
panies the deep branch of the ulnar artery and passes between 
the abductor digit! quinti and the flexor digit! quinti brevis 
through the fibres of opponens digit! quinti. It then proceeds 
lateralwards beneath the flexor tendons and lies along the course 
of the deep volar arch. Reaching the lateral side of the palm 
it divides into terminal filaments which supply the first dorsal 
interosseous muscle, the adductor pollicis, and the deep 
portion of the flexor pollicis brevis. During its course across 
the palm it supplies branches to all the other interossei and the 
two medial lumbricales. 

The transverse metacarpal ligament should now be examined 
as it requires to be divided to display the interossei fully. The 
transverse metacarpal ligament is a strong band of fibres placixl 
transversely across the volar aspects of the heads of the medial 
four metacarpal bones. It is attached to the accessory volar 
ligaments of the metacarpo-phaUingexl joints. It prevents too 
wide a separation of the metacarpal bones from each other. 

Dissection. Divide the transverse portion of the adductor 
polUcis at its origin and reflect it towards the insertion. Divide 
the transverse metacarpal ligament in the spaces between the 
fingers. Now clean the volar and dorsal interossei. 

The Interossei Muscles fill up the intervals between the 
metacarpal bones. They are divided into two groups, a dorsal 
and a volar. 

The Dorsal Interossei are four in number and are better 
seen from the dorsal aspect of the hand. Each muscle arises 
by two heads from the opposed surfaces of two contiguous 
metacarpal bones and the fibres end in a slender tendon. The 
first dorsal interosseous muscle J[abductor indicis) (Fig. 165) is 
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inserted into the “radial side of the base of the first phalanx of 
the index finger and into the expansion of the extensor tendon 
lying on its dorsum. The second and third dorsal interossei are 
inserted into the fadial and ulnar sides respectively of the base 
of the first phalanx of the middle finger and into the expansion 
of the extensor tendon on its dorsum. The fourth dorsal interos- 
seous is inserted into the ulnar side of the base of the first phalanx 
of the ring finger and into the expansion of the extensor tendon 
on its dorsum. 

The Volar Interossei (palmar interossei), three in number, 
are smaller than the dorsal interossei and are seen only from the 
volar aspect of the hand. Each muscle arises from a single 
metacarpal bone. Thus, the first arises from the ulnar side of 
the second metacarpal boiie and is inserted into the same side of 
base of the first phalanx of the index finger and into the expansion 
of the extensor tendon on its dorsum. The second and third 
take their origin from the radial sides of the fourth and fifth 
metacarpal bones respectively. They are inserted into the 
same sides of the base of the first phalanges of the ring and little 
fingers respectively and into the e.xpansions of the extensor 
tendons lying on their dorsal surfaces. 

All the interosseous muscles arc supplied by the deep branch 
of the ulnar nerve. The volar interossei act as adductors of the 
fingers to a longitudinal line drawn through the centre of the 
middle finger. The dorsal interossei act as abductors from that 
line. The interossei also flex the first phalanges and extend 
the second and third phalanges. 

The course of the tendon of the flexor carpi radialis along the 
groove on the volar surface of the greater multangular bone 
audits insertion into the volar aspects of the bases of the second 
and third metacarpal bones .should now be verified. Note that 
the tendon is surrounded by a separate mucous sheath extending 
from an inch (2.5 cm.) above the transverse carpal ligament 
to its insertion. 


ARTICULATIONS 

Dissection. Remove the remains of the muscles aroimd the 
elbow joint. Remove the brachialis from the front and the 
■triceps brachii and anconasus from behind. Remove the muscles 
attached to the epicondyles of the humerus. Lastly, remove the 
supinator with care. 
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' CaUtal Articulation or Elbow Joint.— The elbow joint 
^icludes three arti<^lations, viz., (i) the humero-ulnar, {2) the 
humero-radial, (3) the proximal radio-ulnar. ■ The bony 

surfaces entering into the formation of the humero-ulnar arti- 
culation are the trbchlea of the humerus and the semilunar notch 
of the ulna ; those of the humero-radial articulation are the capi- 
tulum of the humerus and the fovea on the head of the radius ; 
and those of the proximal radio-ulnar articulation are the medial 
part of the circumference of the head of the radius and the radial 
notch of the ulna. Of these three, the humero-ulnar and humero- 
radial articulations will be considered together and their ligaments 
are : — 

(1) Articular capsule — anterior part is attached above 
to the front aspects of the epicondyles of the humerus on either 
side an d to the upper margins of the coronoid and radial fossae 
in the middle. Below it is attached to the anterior and medial 
margins of the coronoid process and to the annular ligament. 
The posterior part of the capsule is very thin and loose and is 
attached above to the posterior surface of the humerus, above 
the olecranon fossa and behind the capitulum. Below it is 
attached to the anterior margin of the superior surface of the 
olecranon and to its lateral border. It is also attached to the 
annular ligament. 

(2) The ulnar collateral ligament (internal lateral ligament) 
consists of three portions, an anterior, a posterior, and an inter- 
mediate. The anterior portion extends from the front of the 
medial epicondyle of the humerus to the medial margin of the 
comoid process. The posterior portion is attached above to the 
lower and back part of the medial epicondyle of the humerus 
and below to the medial margin of the olecranon. The"i^fer- 
mediate portion consists of transverse fibres passing from the 
medial margin of the olecranon to the medial margin of the 
coronoid process. 

(3) The radial collateral ligament (external lateral ligament) 
is attached above to the lower aspect of the lateral epicondyle 
of the humerus and below to the annular ligament and to the 
lateral margin of the olecranon. 

The synovial stratum lines the deep surface of the entire cap- 
sule and is prolonged into the proximal radio-ulnar articulation. 
Pads of fat are seen between the synovial stratum and the arti- 
cular capsule ; one above the olecranon fossa t the second above 
the coronoid fossa ; and the third over the radial fossa. 



AETiaVLATlOSS 


m 


MoVenlkeiits.— The humero-ulnar articulation is a hinge- 
joint and allows of the movements of flexion and extension. The 
humero-radial articulation is an arthrodial joint and would have 
permitted all sorts of movements but these are effectively checked 
by the annular ligament — the joint permitting only the move- 
ments of flexion and extension. The muscles producing the 
flexion of these two joints are : brachialis, brachioradialis, biceps 
brachii, and pronator teres ; those producing extension are ; — 
triceps brachii and anconaeus. 

The PEOximal’Badioolnax Articulation is a pivot-joint; the 
head of the radius is the pivot and the osseofibrous ring is formed 
by the radial notch of the ulna and the annular ligament. The 
annular Ligament forms four-fifths of the ring ; it is a fibrous 
band which encircles the head of the radius and is attached to 
the anterior and posterior margms of the radial notch. To its 
upper border are attached the articular capsule and the radial 
collateral ligament of the elbow joint. Its lower border is loosely 
attached to the neck of the radius below ; a thick band extends 
from this border below the radial notch to the medial side of the 
neck of the radius and is called the quadrate ligament. Its deep 
surface is lined by a continuation of the synovial stratum of the 
elbow joint. Its superficial surface gives origin to the supinator 
muscle. Movements. — The joint allows the movements of pro- 
nation and supination. 

The Distal Badio-ulnar Articulation is a pivot-joint. The 
bony parts entering into the formation of the joint are the head 
of the ulna and the ulnar notch of the radius. The parts are 
held together by ; (i) The articular capsule which is loose ; it 
is attached around the head of the ulna and to the volar and 
dorsal margins of the ulnar notch of the radius. It is also attached 
to the volar and dorsal margins of the articular disc lying 
distal to the head of the ulna. A pouch of the capsule lined 
by synovial stratum is prolonged upwards between the two 
bones. (2) The articular disc (interarticular fibrocartilage) is 
triangular in shape and is placed distal to the head of the ulna. 
Its apex is attached to a depression at the root of the styloid 
process of the ulna and its base is attached to the prominent 
margin at the lower end of the radius which lies between the ulnar 
notch of the radius and its carpal articular surface. The central 
portion of the disc is thinner than the periphery. It is thus 
mterposed between the distal radio-ulnar joint and the radio- 
carpal joint. The synovial stratum of the joint is very loose. 



m 


atJPKmOk EXTMEMlTt 


It extends between the head of the ulna and the articular disc 
and is prolonged upwards for some distance between the radius 
and ulna as a pouch called the recessus sacciformis. The joint 
permits the movements of pronation and supination. 

There are two ligaments, viz., the interosseous membrane 
and the oblique cord which bind together the bodies of the radius 
and ulna. To expose them all the muscles, vessels and nerves 
from the volar and dorsal aspects of the forearm are to be 
removed. 

The sntibrackial interosseous membrane extends from the 
interosseous crest of the radius to that of the ulna. Its fibres 
are mostly directed from the radius downwards and medialwards 
to the ulna. Above it extends up to a point ab out one inch 
below the tuberosity of the radius; the interval between its 
upper margin and the oblique cord gives passage to the dorsal 
interosseous vessels. Below it is continuous with the articular 
capsule of the distal radio-ulnar joint. At about the junction of its 
upper three-fourths with the lower fourth it is pierced by the 
volar interosseous vessels. Its volar and dorsal surfaces give 
origin to some of the muscles of the forearm which have been 
already referred to. The volar interosseous vessels and nerve 
run along its volar surface. The oblique cord (oblique ligament) 
is a fibrous band which extends obliquely from the tubercle at 
the base of the coronoid process downwards and lateralwards 
to the radius immediately below its tuberosity. 

Dissection. Remove the long flexor tendons from the front 
of the wrist and the digits. The short muscles of the thumb 
and little finger are also to be removed. Cut away the remains 
of the volar carpal and transverse carpal ligaments. On the 
dorsal aspect remove the dorsal carpal ligaments and divide the 
extensor tendons of the digits opposite the middle of the meta- 
carpus. Remove the insertions of the extensor carpi ulnaris, 
abductor pollicis longus and the extensor carpi radialis longus 
and brevis. 

The Radiocarpal Articulation or Wrist Joint is a condyloid 
articulation ; the concave articular surface being formed by the 
inferior surface of the lower end of the radius and the inferior 
surface of the articular disc, while the ovoid convex articular 
surface is formed by the superior surfaces of the navicular, lunate, 
and triquetral bones. The ligaments belonging to this articu- 
lation are ; — 

(i) The articular capsule is attached above to the volar and 
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dorsal margins of the articular surface of the radius and of the 
articular disc. Below it is attached to the volar and dorsal 
aspects of the first three bones of the carpus. 

(2) The volar radiocarpal ligament is attached above to the 
anterior margin of the lower end of the radius and its styloid 
process. It is also attached to the anterior aspect of the head 
of the ulna. Below it is attached to the volar surfaces of the 
navicular, lunate, and triquetral bones ; some fibres are prolonged 
to the capitate bone. 

(3) The dorsal radiocarpal ligament extends from the posterior 
border of the lower end of the radius to the dorsal surfaces of 
the navicular, lunate, and triquetral bones. 

(4) The ulnar collateral ligament (internal lateral ligament) 
passes from the tip of the styloid process of the ulna to the tri- 
quetral and pisiform bones. 

(5) The radial collateral ligament (external lateral ligament) 
stretches from the tip of the styloid process of the radius to the 
lateral side of the navicular bone. 

Open the radiocarpal joint and examine the articular surfaces. 
The synovial stratum lines the articular capsule and the articular 
surfaces. Rarely it is continuous with the synovial stratum, 
of the distal radio-ulnar articulation. 

The Movetnents permitted in the wrist joint are flexion, 
extension, adduction, and abduction. The muscles producing 
flexion are flexor carpi radialis, flexor carpi ulnaris, palmaris 
longus, flexor pollicis longus, and flexores digitorum sublimis 
and profundus ; those producing extension are extensores carpi 
radiales longus and brevis, extensor carpi ulnaris, extensor digi- 
torum communis, extensor indicis proprius, extensores pollicis 
longus and brevis, extensor digiti quinti proprius ; those producing 
adduction are flexor carpi ulnaris and extensor carpi ulnaris ; 
those producing abduction are extensor carpi radialis longus, 
abductor pollicis longus, extensores pollicis longus and brevis. 

Intercarpal ArticoUtions. — These include: (i) articulations 
between the contiguous bones of the proximal row of the carpus ; 
(II) the midcarpal articulation between the proximal and distal 
rows of the carpus ; and (III) those between the contiguous 
bones of the distal row of the carpus. 

I. Articulations between the bones of the proximal row . — 
The bones of the proximal row are held together by volar liga- 
ments which connect the volar surface of the lunate with that 
of the navicular bones on the lateral side and of the triquetral 
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bone medially. The dorsal ligaments connect the dorsal surfaces 
of the same three bones in a similar manner. The interosseous 
ligaments are two in number and are interposed between the conti- 
guous bones. One connects the lunate and navicular bones 
and the other the lunate and triquetral bones. They fill up 
the gaps between the proximal articular surfaces of these bones. 
The ligaments connecting the pisiform bone are : — (i) The arti- 
cular capsule which surrounds the articular surface of the pisiform 
bone and that on the volar surface of the triquetral bone. It 
is lined by a separate synovial stratum. (2) The pisohamate 
ligament connects the pisiform with the hamate bone. (3) The 
pisometacarpal ligament connects the pisiform bone with the 
base of the fifth metacarpal bone. Movements. — Slight gliding 
movements are permitted in these arthrodial joints. 

II. The midcarpal articulation is formed by the first three 
carpal bone.s of the proximal row above and all the bones of 
the distal row below. The ligaments belonging to this articu- 
lation are : — (i) The volar ligament which connects the volar 
surfaces of the bones entering into the formation of the joint. 
A band radiates from the volar surfaces of the head of the capi- 
tate bone to the neighbouring bones and is called the ligamentum 
carpi radiatum. (2) The dorsal ligaments connect the dorsal 
surfaces of the bones entering into the formation of the joint. 

(3) The radial collateral ligament (external lateral ligament) 
connects the navicular and greater multangular bones laterally. 

(4) The ulnar collateral ligament (internal lateral ligament) passes 
from the triquetral to the hamate bone medially. Movements — 

Fig. 166. — Coronal section of 
the wrist showing the synovial 
strata. 

A. Radius. 

B. Ulna. 

C. Ulnar collateral ligament. 

D. Radial collateral ligament. 

E. Triquetral bone. 

F. Lunate bone. 

G. Navicular bone. 

H. Hamate bone. 

I. Capitate bone. 

J. Lesser multangular bone. 

K. Greater multangular bone. 

L. Articular disc. 

M. Metacarpal bone of thumb. 

N. Metacarpal bone of little finger. 

I, II, HI, IV. — Synovial strata. 
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Plexion and extension are the only movements permitted in the 
midcarpal joint. 

The midcarpal joint should now be opened and the articular 
surfaces examined. 

III. Articulations between the bones of the distal row . — 
These articulations have three volar, three dorsal and three 
interosseous ligament^ between the four bones of this row. 
Movements. — Slight gliding movements are permitted in these 
arthrodial joints. 

Sjmovial Strata of the Carpal Joints. — The synovial stratum 
of the midcarpal joint lying between the proximal and distal 
rows of the carpus extends proximally as two pouches between 
the contiguous sides of the navicular, lunate, and triquetral 
bones. Distally the stratum is prolonged between .the four 
bones of the distal row as three pouches. Of these the prolonga- 
tion between the greater and lesser multangular bones and that 
between the lesser multangular and hamate bones are usually 
continuous with the synovial stratum of the. carpometacarpal 
joints. Tlie articulation between the pisiform and triquetral 
bones has a separate synovial stratum. 

Intermetacarpal Articulation.-- The metacarpal bones of 
the four fingers are connected with each other by volar, dorsal 
and interosseous ligaments at their bases. The transverse meta- 
carpal ligament also binds the heads of these bones and has 
already been examined (p. 542.) The synvoial stratum lining 
these joints is continuous pro .ximalh^ with that of the carpometa- 
carpal joints. Movements. — Slight gliding movements arc 
permitted in these joints. 

The Carpometacarpal Joints consist of ; — 

(A) Carpometacarpal articulation of the thumb. — The meta- 
carpal bone of the thumb articulates by its base w ith the greater 
multangular bone. The articular surfaces are saddle-shaped. 
The joint is provided with an articular capsule lined byu. separate 
synovial stratum. Movements. — ^This is a saddle-shaped arti- 
culation and allows flexion, extension, abduction, adduction, 
circumduction and the movement of opposition. 

(B) Articulations between the carpus and the metacarpal bones 
of the four fingers. — The ligaments of these joints are : — (i) One 
volar ligament along the volar aspect of each of these metacarpal 
bones. (2) Two dorsal ligaments for each of these metacarpal 
bones except the fifth. (3) The interosseous ligament which 
extends from the contiguous inferior angles of the capitate 
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and hamate bones to the medial side of the base of the third 
metacarpal bone. The synovial stratum is usually continuous 
proximally with that of the midcarpal joint by three pouches 
passing proximally between the four bones of the distal row of 
the carpus. But the synovial stratum lying between the hamate 
proximally and the fourth and fifth metacarpal bones distally 
sometimes remains separate and hence does not communicate 
with the synovial stratum of the midcarpal joint. Movements . — 
Only slight gliding movements are permitted in these joints. 

Metaearpophalangeal Articnlationi. — These are five condy- 
loid articulations between the head of the metacarpal bone and 
the base of the phalanx of each digit. The ligaments are : — (i) 
Accessory volar ligaments (anterior ligaments) which are strong 
bands placed along the volar aspects of the articulations. They 
are firmly attached to the bases of the phalanges and loosely 
to the heads of the metacarpal bones. They are continuous 
on either side with the collateral ligaments. (2) The collateral 
ligaments (lateral ligaments) extend along the sides of the joints, 
from the posterior tubercles and the adjacent depressions on the 
heads of the metacarpal bones to the side.s of the bases of the 
proximal phalanges. They are continuous in front with the 
accessory volar ligaments. These joints are protected dorsally 
by the expansions of extensor tendons. Movements . — These are 
condyloid articulations and allow of flexion, extension, 
abduction and adduction, the last two movements being with 
reference to an imaginary line passing through the middle of the 
middle finger. 

DigitlJ Articulations. — These are hinge-joints. Each joint 
is provided with an accessory volar and two collateral ligaments 
which are arranged like those of the metacarpo-phalangeal arti- 
culations. These joints are protected dorsally by the expansions 
of extensor tendons. These are hinge-joints and the movements 
permitted aie flexion and extension only. 



ARTERIES OF 30PBRI0R EXTREMITY 


6U 


TABLE OP THE ARTERIES OF THE RT TP R RTnR R^TRRMT T' 


StTBCLAVUir 


ia continued 
in the axilla as 


Axillary 


See Table of Head and neck 
fU Highest thoracic 

1. Pectoral 

2 . Acromial 

2. Thoracoacromial 

8. Clavicular 
1^4. Deltoid 

3. Lateral thoracic 

4. Subscapular.. Scapular circumflex 

5. Anterior hume al circumflex . . . . . 

V.6« Posterior humeral circumflex . . ,.J 

{ 1. Middle collateral 
^t. A. Profunda braohii ..-ll. Radial collateral 
Is. Nutrient 

2. Nutrient 

8. Superior ulnar collateral 

4. Inferior ulnar collateral 

5. Muscular 


From first part 


From second 
part 


From third 
part 


is continued in tlte 
arm as 


0 . Radial 


fl. Radial roourrent 
2. Muscular 
S. Volar c'rrpsl 

4. Superflehil volar 
I 0. Dorsal carpal 

C. First dorsal metacarpal 
7 A. princeps pollicis 

5. A. volaris indiols radialU 


Deep volar arch . . 

^1. VoUr ulnar recurrent 

2. Dossal ulnar recurrent 

3. Common interosseous 


in forearm 




'vV. Ulnar 


at wrist 


/I. Volar meta* ' 
I carpal 

1 2. Perforating 

S. Recurrent . . , 


- f volar interoa* 

S J seouB 

o ) Dorsal Interos* 

g ^ seouB 


4. Muscular 

5. Volar cariial 

5« .Dorsal cazi>al 

7' 1>cop volar bi-ancb 

S» /^unerflcial icommon volar f*” 
volar arch \ digital } 


^at 


wrist 


hand 


In hand 



SUPERIOR EXT REMITY 


1. Basilic 
veto 
receives 


2. Cephalic 
vein 
receives 


SUPERFICIAL VEINS OF SUPERIOR EXTREMITY 

r\. Medial end of Dorsal Venous Arch (1. Dorsal metacarpal 2. Dorsal digital 
I receives ( veins veins 

I 2. Dorsal digital vein of ulnar side of^Uttlo finder , , ^ 

S. Modtaii aotibwoliial rain receives .(VoUr venous I Proper volar 

(plexus. .receives (digital veins 

4. Superficial veios from medial and back part of forcarfii and arm 
.5. Median cubital vein 

' 1 . Lateral end of Dorsal Venous Arch 
2. Dorsal digital veins of thumb 
8. Accessory cephalic vein 

4. Superficial veins of lateral and back parts of arm 
, o, Vence comitantes of thoracoacromial artery 


Table of the nerves of the superior extremity 


/From 

( Lateral 
cord 


Infraclavl- 

cular 

branches 

are 

derived 
from the 
three cords 
of the 

BftACHlAL 

Flbxus 


I Froro 
Medial 
cord 


I From 
Posterior 
cord 


/I. Lateral, anterior 
thoracic 5, t», 7 C 

2. Musculociita* 

noyus D, (i, 7 C 

1^3. Lateral head of 
Median 0, 7 C .. 

1. Medial head of 

Median 

2. Medial anterior 

thoracic 

8. Medial antibrachial 
cutaneous 


cuntiiiiied us 
lateral antibra- 
chial cutaneous 


Median 
gives off, . 


’1. Articular to elbow 
joint 

2. Muscular 
8, Volar interosseous 
4 Palmar cutaneous 

{ Muscular 

Projier 

volar 

digital 

( Common 

0. Medial .,■< volar 
(digital 


I- Jlodlal bnu’hial 
cutanoouH 


L.8C., 1 T 


'1. Upi>cr suiiscapu- 
lar !), C 

2. Lower subscapu- 

lar &, 0 c 

3. Thoracodorsal 

5, 0, 7 0 

I 4. Axillary 5, 0 C 


2. Muscular 

3. Palnuir cut4inuous 

4. Dorsal branch 


Dorsal digital 
branehoH 


C yuper- , 
J ficiol j 

IDeep ^ 


i Proper volar digital 
•! Common volar 


J Anterior 
Posterior 


/I. Muscular 


Continued as 
Lateral brachial cutaneous 


' 5. Radial Q, 7, 8 C., IT 


2, Posterior brachial cutaneous 

3. Dorsal antibrachial cutaneous 


Superficial! 


( Medial . . Dorsal digital nerves 

Continued as 
Doraal interosseous 



THE INFEBIOB EXTREMITY 

THE GLUTEAL REGION 

Directions. Devote two days to the dissection of this region. 
The subject must be placed with its face downwards and blocks 
are to be put beneath the chest and pelvis. 

Surtaoe Anatomy. — Before commencing the dissection of 
this region the student should recognise the following bony land- 
marks : — (i) the crest of the ilium, terminating anteriorly in 
(2) the anterior superior iliac spine, and posteriorly in (3) the 
posterior superior iliac spine ; (4) the tubercle of the crest about 
2 inches (5 cm.) behind the anterior superior iliac spine ; (5) the 
back of the sacrum and coccyx which can be felt along the middle 
line ; (6) the promienence caused by the ischial tuberosity ; and 
(7) the greater trochanter of the femur. Observe the promi- 
nence of the nates caused by the glutaeus maximus ; and the 
transverse groove, called the gluteal sulcus, which corresponds 
approximately with the lower border of the glutaeus maximus. 
The natal cleft is seen as a deep fissure separating the nates 
below in the middle line. A line drawii from the anterior 
superior iliac spine to the most prominent part of the ischial 
tuberosity is called Nelaton's line ; this line passes over the 
highest part of the greater trochanter and also crosses the 
centre of the acetabulm and is used in surgery for ascertaining 
dislocations and other injuries of the hip joint. 

Dissection. Reflect the skin laterally by the following inci- 
sions : — (1) A vertical incision from the tip of the coccyx continued 
along the lower half of the sacrum in the middle line ; (2) 
a curved incision from the upper end of the vertical incision 
along the posterior superior iliac spine and the whole length of 
the crest of the ilium ; (3) from the tip of the coccyx downwards 
and lateralwards over the back of the thigh terrhinating at the 
junction of the upper and middle thirds (Fig. 71). Look for 
the cutaneous nerves as they ramify in the superficial fascia. 
In a fat subject it is rather difficult to dissect out all of them 
satisfactorily. To find out the lateral cutaneous branch of the 
last thoracic nerve make a vertical incision through the super- 
ficial fascia across the tubercle of the iliac crest. As soon as this 
nerve is secured look for the lateral cutaneous branch of the 
iliohypogastric nerve which crosses the iliac crest in the same 
70 
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direction about i cm. behind. Make oblique incisons downwards 
and lateralwards through the superficial fascia covering the pos- 
terior third of the iliac crest and secure in this situation the three 
branches lying close to each other and issuing from the posterior 
divisions of the first, second and third lumbar nerves. Then 
make an incision in the superficial fascia from the posterior 
superior iliac spine to the tip of the coccyx and while reflecting it 
lateralwards secure the three cutaneous branches of the sacral 
nerves as they perforate the glutaeus maximus near its origin 
from the sacrum. As the superficial fascia is reflected along 
the inferior border of the glutaeus maximus secure the perforating 
cutaneous branch of the second and third sacral nerves turning 
round the lower border of the muscle between the tip of the 
coccyx and the ischial tuberosity. The gluteal branches of the 
posterior fermoral cutaneous nerve will be seen turning upwards 
round the lower border of the glutaeus maximus between the 
ischial tuberosity and the greater trochanter of the femur. 

The SnpNflcial Fascia in the gluteal region is more fatty 
than in any other part of the body, specially in the female. 

The Cutaneotu Nerves are ; — (i) The lateral cutaneous branch 
of the last thoracic nerve (p. 20). It crosses the iliac crest about 
two inches (5 cm.) behind the anterior superior iliac spine and 
descends in the gluteal region supplying the skin as low down 
as the greater trochanter. (2) The lateral cutaneous branch of the 
ilio-hypogastric nerve (p. 20). It crosses the iliac crest behind 
the preceding and supplies the skin above the greater trochanter. 
(3) The lateral branches of the posterior divisions of the first, 
second and third lumbar nerves (p. 235). These cross the back 
part of the iliac crest and pass downwards and forwards ; some 
twigs reach as far as the greater trochanter. (4) Three cuta- 
neous twigs from the lateral branches of the posterior divisions 
of the upper three sacral nerves. The lateral branches of the 
posterior divisions of the upper three sacral nerves form a looped 
arrangement over the dorsum of the sacrum (p. 235). From these 
loops three twigs are given off which pierce the glutseus maximus 
near its origin from the sacrotuberous ligament and supply the 
skin over the back part of the buttock. {5) The perforating cuta- 
neous branch of the second and third sacral nerves. It turns round 
the lower border of the glutaeus maximus between the coccyx 
and ischial tuberosity. (6) The gluteal branches of the posterior 
femoral cutaneous nerve. These are three or four twigs which 
turn round the lower border of the glutaeus maximus lateral 



GLUTEAL REGION 


565 


to the ischial tuberosity and ascend to supply the skin of the ' 
lower part of the gluteal region. (7) A few twigs from the lateral 



Fig. 167. — Cutaneous nerves of 
the inferior extremity — posterior 
view (from Buchanan). 

1. Lateral cutaneous branch of ilichy- 

pogastric nerve. 

2. Lateral cutaneous branch of 12th 

thoracic nerve. 

3. Lateral branches of the posterior 

divisions of ist, 2nd, and 3rd 
lumbar nerves. 

4. Lateral branches of posterior divisions 

of 1st, 2nd, and 3rd sacral nerves. 

5. Coccygeal nerve. 

6. Perforating cutaneous nerve. 

7. Gluteal branches of posterior femoral 

cutaneous nerve. 

8. Posterior branch of lateral femoral 

cutaneous nerve, 

9. Porterior femoral cutaneous nerve. 

10. Branches to back )of thigh from the 

above nerve. 

11. Lateral femor. 1 cutaneous neive. 

12. Posterior femoral cutaneous nerve. 

13. Posterior branch of medial femoral 

cutaneous nerve. 

14 Lateral sural cutaneous nerve. 

15. Peroneal anastomotic nerve. 

16. Medial auraPcutaneous nerve. 

17. Sural nerve. 

18. Branches of the saphenous nerve. 


femoral cutaneous nerve. These pass backwards to supply the 
skin of the front part of the gluteal region. (8) The posterior 
division of the coccygeal nerve. It is distributed to the skin 
over the back of the coccyx. 

IMssectioD. Remove the remains of the superficial fascia 
and examine the deep fascia. 

The Deep Fascia of the gluteal region is a part of the fascia 
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lata and is attached above to. the iliac crest and behind . to the 
dorsum of the sacrum and coccyx. If traced downwards from 
the iliac crest it is seen to cover the glutasus medius and at 
the upper border of the glutseus maximus to split into two 
layers which enclose the latter muscle. At the loyrer ,lx)r(|er 
of the glutseus maximus the two layers reunite and becpHne 
continuous with the deep fascia of the thigh. 

Dissection. Reflect the deep fascia and proceed to i lean the 
glutseus maximus. Adduct and rotate the limb medially so that 
the fibres of the muscle are made as tense as possible. Remove 
the fascia over the muscle in one continuous layer. In cleaning 
the muscle carry the. edge of the knife in the direction of its coarse 
fibres.' If the student is dissecting the right inferior extremity 
it will be more convenient for him to begin at the upper border 
of the muscle and proceed downwards ; but if he is working at 
the left extremity he should begin at the lower margin of the 
muscle and work upwards. 

The GhiteBQS Maximus is a thick fleshymass which causes 
the prominence of the nates. It arises (i) from the posterior 
gluteal line, and from the narrow rough surface of bone, including 
the outer lip of the iliac crest lying above and behind it ; (2) 
from the posterior surface of the lower part of the side of the 
sacrum ; (3) from the posterior surface of the upper part of the 
side of the coccyx ; (4) from the aponeurosis of the sacrospinalh ; 
and (5) from the sacrotuberous ligament. The muscle is made 
up of coarse fuse iculi which run parallel to one another and form 
bundles. The bundles are separated from each other by fibrous 
septa which penetrate between them. The fasciculi of the muscle 
pass obliquely downwards, lateralwards and forwards. All 
the fibres of the upper half of the muscle together with the super- 
ficial fibres of the lower half are inserted into the fascia lata of 
the thigh. The deep fibres of the lower half of th muscle are 
inserted into the gluteal tuberosity of the femur. The muscle 
is supplied by the inferior gluteal nerve which enters its deep 
surface. Actions. — It is an extensor of the hip joint. Thus 
in the act of rising after stooping it extends the trunk on the 
thigh. Its upper fibres adduct the thigh ; its lower fibres assist 
adduction. By means of its insertion into the fascia lata the 
iliotibial tract is made tense. 

Dissection. Reflect the glutseus maximus by dividing it 
at its origin from the ilium, sacrum, coccyx and the sacro- 
tuberous ligament. As the muscle is detached from the 
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sacrotuberous ligament the coccygeal branches of the inferior 
gluteal artery will be seen entering the deep surface of the muscle 
after piercing the ligament. The perforating cutaneous branch 
of the sacral plexus will also be seen piercing the ligament. As the 
muscle is separated from the underlying structures and thrown 
downwards and lateralwards the following structures will be 
revealed : (i) the superficial branches of the superior gluteal 
vessels which appear at the upper border of the piriformis and 
enter the deep surface of the glut;cus maximus ; (2) the 
branches of the inferior gluteal vessels and the inferior gluteal 
nerve which appear at the lower Ixrrder of the piriformis and 
enter the deep surface of theglutieus maximu.s. Some of these 
blood vessels and nerves entering the deep surface of the 
muscles are to be divided and others pulled out of the muscle 
so as to facilitate its reflection towards insertion. After 
reflecting the muscle open up the three following bursffi 
interposed between it and the greater trochanter of the 
femur, the tuberosity of the ischium and the tendon of the 
vastus lateral’s. 

Mucous hurscp under cover of the pJutcBus maximus . — Three 
mucous burs;e are usually found under cover of this muscle ; 
one is situated between it and the greater trochanter of the 
femur ; the sect)nd separates it from the tuberosity of the ischium ; 
and the third is placed between the tendon of vastus lateralis 
and the aponeurotic insertion of the muscle into the gluteal 
tuberosity of the femur. 

Dissection. The muscles exposed on reflecting the glntseus 
maximus should now be cleaned without injuring the blood 
vessels and nerves lying under cover of the muscle. Begin with 
the glutseus medius which lies highest and is placed above the 
greater sciatic foramen. Next clean the piriformis issuing out 
of the greater sciatic foramen without injuring the superior 
gluteal vessels and nerve which issue out of the pelvis between 
it and the glutasus medius. Hook aside the thick coid like sciatic 
nerve issuing out of the pelvis below the piriformis together 
with the inferior gluteal nerve. Clean the obturator intemus 
muscle which emerges from the pelvis through the lesser sciatic 
foramen and note that its tendon is blended with that of the 
gemellus superior above and gemellus inferior below, before it 
is inserted into the greater trochanter of the femur. Below the 
gemellus inferior is placed the quadrilateral muscle, quadratus 
femoris, which should be cleaned. Below the lower border of 
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the quadrates femoris is seen the upper part of the adductor 
magnus. If the colour injection has flown well, the transverse 
branch of the medial circumflex artery will be seen lying between 
the contiguous borders of the two last named muscles. Lastly 
clean the origin of the muscles attached to the ischial tuberosity, 
viz., the biceps femoris, semitendinosus and semimembranosus. 

PtrilormiS. — Its origin from the pelvic cavity has been 
described (p. 118} . It comes out of the pelvis through the greater 
sciatic foramen and passes downwards, lateralwards and forwards 
to be inserted by a tendon into a rough impression at the upper 
border of the greater trochanter. Its tendon is blended with that 
of the obturator internus and gemelli. It is supplied by branches 
from the first and second sacral nerves. It rotates the thigh 
outwards. 

The Gemellas Sopeiiot is a small muscle which arises from 
the outer surface of the spine of the ischium and is blended 
with the upper border of the tendon of the obturator internus 
with which it is inserted into the medial surface of the greater 
trochanter. It is supplied by the nerve which supplies the 
obturator internus muscle. It rotates the thigh outwards. 

Obturator Internus. — Its origin from the pelvic cavity has 
been described (p. 117). Its tendon issues out of the lesser sciatic 
foramen, becomes blended with th«- gemellus superior above 
and the gemellus inferior below, and is inserted into the medial 
aspect of the greater trochanter in front of the insertion of the 
piriformis. The nerve supply and the actions of the muscle 
have been described on p. 118. 

The Gemellus Interior arises from the upper part of the 
tuberosity of the ischium below the groove for the tendon of the 
obturator internus. It is blended with the lower border of the 
tendon of the obturator internus with which it is inserted. It 
is supplied by a twig from the nerve which goes to supply the 
quadratus femoris under cover of these muscles. It rotates 
the thigh outwards. 

The Quadratua Femoris is a flat quadrilateral muscle which 
lies below the preceding. It arises from the lateral margin of 
the tuberosity of the ischium and passes lateralwards to be 
inserted into the upper part of the linea quadrata of the femur. 
It is supplied by a special nerve from the sacral plexus which 
enters its deep surface. It rotates the thigh outwards. 

The GlntsBUS Modios is a thick muscle, “the posterior third 
of which is only covered by the ghitaeus maximus while its 
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anterior two-thirds are covered by the deep fascia of the gluteal 
region. It arises (i) from the outer surface of the ilium between 
the iliac crest and posterior gluteal line above, and the 
anterior ’gluteal line below ; and (2) from the deep fascia covering 
it. The fibres converge to a tendon which is inserted into the 
oblique ridge on the lateral surface of the greater trochanter. 
Its tendon is separated from the greater trochanter above the 
oblique ridge by a mucous bursa. It is supplied by the superior 
gluteal nerve. It abducts the thigh ; its anterior fibres rotate 
the thigh inwards ; its posterior fibres rotate it outwards. 

Dissection. The student should now dissect the vessels and 
nerves which emerge from the pelvis through the greater sciatic 
foramen and lie below the level of the piriformis. Clean the 
inferior gluteal artery and its branches. The internal pudendal 
artery will be seen to lie on the ischial spine. The sciatic nerve 
passes to the back of the thigh and on its surface lies the arteria 
comitans nervi ischiadici which is clearly seen in well injected 
bodies. The posterior femoral cutaneous nerve lies immediately 
superficial to the sciatic nerve and gives off the long perineal 
branch which passes medialwards below the ischial tuberosity. 
On the spine of the ischium is seen the nerve to the obturator 
internus. Medial to it arc the internal pudeudai vessels and 
still more medially i.s the pudendal nerve. The inferior gluteal 
nerve lies medial to the posterior femoral cutaneous nerve. The 
nerve to the quadratus femoris runs downwards along the pos- 
terior surface of the superior ramus of the ischium under cover 
of the obturator internus and gemelli muscles and cannot be 
traced to its termination till these muscles are divided and 
reflected. 

Interior Glnteal Artery (sciatic artery). — Its origin from 
the hypogastric artery has been mentioned (p. iii). Issuing 
out of the pelvic cavity it passes with the sciatic nerve under 
cover of the glutaeus maximus and is continued to the back of 
the thigh in company with the posterior femoral cutaneous nerve. 
It gives off the following branches : — (i) The muscular branches 
supply the glutieus maximus (by entering its deep surface) 
and the neighbouring muscles. (2) The coccygeal branches pass 
medialwards, perforate the sacrotuberous ligament and supply 
the glutaius maximus and the skin over the coccyx. - (3) The 
arteria comitans nervi ischiadici is a long slender artery, . It 
lies at first on the surface of the sciatic nerve and then pierces 
it to supply its substance, (4) The anastomotic branch descends 
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to form the upper limb of the crucial anastomosis in which the 
medial and lateral femoral circumflex arteries and the superior 



Fig. 169. — Dissection of the gluteal region, The glutaeus 
maximus and gluteus medius have been removed. 


A. Glutaeus maximus (cut). 

B. Glutaeus medius (cut). 

C. Glutaeus minimus. 

D. Piriformis. 

E. Gemellus superior. 

F. Obturator internus. 

G. Gemellus inferior. 

H. Quadratus femoris. 

I. Adductor magnus. 

J • Iiisertion of glutaeus medius. 

K. Greater trochanter. 

L. Ischial tubMosity. 

M. Tendon common to biceps 

femoris and semitendinosus. 


1. Superficial part of superior 

gluteal artery, 

2. Lower branch of the deep part 

of superior gluteal artery. 

3. Superior gluteal nerve 

4. Sciatic nerve. 

5. Posterior femoral cutaneous 

nerve. 

7. Arteria comitans nervi ischiadici. 

8. Pudendal nerve. 

9. Internal pudendal artery. 

10. Nerve to obturator internus. 

11, Long perineal branch of posterior 

femoral cutaneous nerve. 


perforating artery take ])art. (5) The cutaneous branches supply 
the skin of the buttock and upper part of the back of the thigh. 

Intornal Padendal Artery. — Its origin inside the pelvic cavity 
has been described (p. iii). It issues out of the pelvis through 
the greater sciatic foramen and crosses the outer surface of the 
ischial spine lying between the pudendal nerve medially and 
the nerve to the obturator internus laterally. It re-enters the 
pelvis through the lesser sciatiq foramen. It is accompanied 
by venae comitantes. 
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The Soiatio Netre (greater sciatic nerve) is the largest nerve 
in the whole body. Its origin from the sacral plexus has been 
described (p. ii6). It issues out of the pelvic cavity below the 
pirifornlis and descends to the thigh along the interval between 
the tuberosity of the ischium and the greater trochanter of the 
femur. In its course it crosses the gemelli, the obturator 
internus, and the quadratus femoris. It is flattened just after 
its exit and becomes rounded lower down. The arteria comitans 
nervi ischiadici at first lies on its surface and then pierces it. 
The sciatic nerve usually gives off no branch in the gluteal 
region . 

Posterior Femoral Cataneoos Nerve (small sciatic nerve). — 
Its origin from the sacral plexus has been described (p. 115). 
It issues out of the pelvis below the piriformis and accompanies 
the inferior gluteal artery under cover of the glutaeus maximus. 
From the lower border of the glutseus maximus it runs down- 
wards on the back of the thigh being covered by the deep fascia 
only. Its further course will be subsequently traced. Its 
branches are all cutaneous. These an- : — (i) The gluteal branches 
turn upwards round the lower border of the glutaeus maximus 
and have already been examined. (2) The perineal branches 
supply the skin of the upper and medial aspects of the thigh and 
of the perineum . One of these branches is longer than the others 
and is called the long perineal branch. It passes medialwards 
below the tuberosity of the ischium towards the perineum. Its 
course and distribution in the perineum have been described 
(P- 7 )- (3) The CMfa«cows6ra«cAesforthe thigh supply the medial 

and back parts of the thigh. 

Pudendal Nerve. — Its origin from the pudendal plexus has 
been described (p. 117). It issues out of the pelvis below the 
piriformis and, crossing the outer surface of the ischial spine 
medial to the internal pudendal vessels, re-enters the pelvis 
through the lesser sciatic foramen and becomes distributed in 
the perineum, (p. 5). 

l^erior Gluteal Nerve. — Its origin from the sacral plexus 
has been described (p. 115). It breaks up into many branches 
which enter the deep surface of the glutaeus maximus to supply 
it. 

Nerve to the Obturator Internus. — Its origin from the sacral 
plexus has been described. It crosses the ischial spine lateral 
to the internal pudendal vessels and supplies a twig to the gemellus 
superior. It re-enters the pelvis through the lesser sciatic 
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foramen and enters the pelvic surface of the obturator intemus 
to supply it. 

DisseetipQ. Divide the obturator intemus and gemelli 
at their middle from above downwards. On raising their medial 
portions, the nerve to the quadratus femoris is seen to proceed 
downwards in front of them ; it should be followed to the point 
where it enters the substance of the muscle. Look for the twig 
to the gemellus inferior given off from this nerve. Next divide 
the quadratus femoris at its middle from above downwards and 
reflect the divided ends on either .side. This brings into view 
j&e tendon of the obturator externus, the terminal deep branch 
of the medial femoral circumflex artery and the posterior part 
of the articular capsule of the hip joint. 

Nerve to the Qnadratua Femoris. — Its origin from the sacral 
plexus has been described. Emerging from the greater sciatic 
foramen it passes downwards and crosses the superior ramus 
of the ischium under cover of the sciatic nerve, the gemellus 
superior, the obturator intemus and the gemellus inferior. It 
terminates by entering the deep surface of the quadratus femoris. 
It gives a twig to the gemellus inferior which enters the deep 
surface of the muscle. It gives an articular (wig to the hip joir.l 
which enters the back part of the articular capsule. 

Obturator Externus. — The tendon of this muscle can be seen 
by se|)arating the contiguous margins of the gemellus inferior 
and the quadratus femoris when these muscles are intact. As 
these muscles have been reflected the insertion of the tendon 
of the obturator externus into the trochanteric fossa of the femur 
is clearly seen. Tti© origin of the muscle will be studied later on. 

The Medial Femoral Circumflex Artery terminates at the 
upper margin of the adductor magnus by dividing into a super- 
ficial and a deep branch. The superficial branch passes between 
the quadratus femoris and the upper border of the adductor 
magnus, anastomoses with the transverse branch of the lateral 
femoral circumflex artery and thus contributes to the formation 
of the crucial anastomosis. The deep branch passes obliquely 
upwards in front of the quadratus along with the tendon of the 
obturator externus towards the trochanteric fossa and 
anastomoses with the gluteal arteries. 

Now study the structures which lie above the level of the 
piriformis. These are : — the superior gluteal vessels, the 
superior gluteal nerve, the glutseus medius (already described) 
and the glutaeus nainimus. 
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DisSBCtton. Divide the glutaeus medius above the greater 
trochanter. Reflect the upper part upwards, carefully separating 
it from the subjacent glutaeus minimus. During this reflec- 
tion the deep branch of the superior gluteal artery, the superior 
gluteal nerve and their branches will be seen to lie between the 
two muscles ; they are to be cleaned and traced. When the 
tendinous lower part is reflected op to its line of insertion Into 
the oblique line of the greater trochanter, a bursa will be seen to 
lie between the tendon and tne lateral surface of the trochanter 
above the oblique line over which it glides. 

Superior Gluteal Artery. — Its origin from the hypogastric 
artery has been described (p. 112). It issues out of the pelvis 
through the greater sciatic foramen above the piriformis and 
immediately divides into a superficial and a deep branch. The 
superficial branch divides into several branches which enter the 
deep surface of the glutseus maximus. These have been examined 
while the glutseus maximus was reflected. The deep, branch 
immediately subdivides into a superior and an inferior division. 
The superior division proceeds forwards towards the anterior 
superior iliac spine by crossing the upper limit of . the .glutttus 
minimus. It anastomoses with the deep circumflex iliac, -artery 
and with the ascending branch of the lateral femoral' circumflex 
artery. The inferior division crosses the surface of the ' glutieus 
minimus obliquely to the greater trochanter ; it accompanies 
the inferior branch of the superior gluteal nerve and supplies 
the glutieus medius and minimus ; some twigs pierce the latter 
muscle to supply the hip joint. The veme comitantes open 
into the hypogastric vein. » 

Superior Gluteal Nerve. — Its origin from the sacr^ plexus 
has been described (p. I15) It issues out of the pelvis through 
the greater sciatic foramen above the piriformis and immediately 
divides into a superior and an inferior branch. The superior 
branch accompanies the superior division of the deep branch of 
the superior gluteal artery and supplies the glutaeus minimus. 
The inferior branch accompanies the inferior division of the deep 
branch of the superior gluteal artery and supplies the gluteus 
medius and minimus and ends in the tensor fasciae late., 

The Glutaeus Minimus lies beneath the gluteus medius " and 
arises from die outer surface of the ilium between the antmor 
and inferior gluteal lines ahd from the margin of the gitafer 
sciatic notch. . Its ihuscular ^fibres ultimately md in a tendon 
which is inserted into an impressiCn bn the ante ior border of IKe 
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greater trochanter of the femur. This tendon of insertion is 
intimately connected with the articular capsule of the hip joint 
■and is separated from the upper and the anterior part of the 
greater trochanter by a bursa. The glutaeus minimus is supplied 
by the superior gluteal nerve. It abducts the thigh ; its anterior 
fibres rotate the thigh inwards. 

“Parts” covered by the GlutsBOSMazimns. — Most of the struc- 
tures covered by the glutaeus maximus have been examined and 
the student is now in a position to enumerate them. These are : 
(I) Muscles. — I. Glutaeus medius. 2. Piriformis. 3, 4, 5. 
Obturator internes and two gemelli. 6. Quadratus femoris. 
7. Tendon of obturator externus. 8. Upper part of adductor 
magnus. 9, 10, ii. Origin of three hamstring muscles from 
ischial tuberosity. (II) Vessels. — i, 2. Superior and inferior 
gluteal vessels. 3. Internal pudendal vessels. 4. Crucial ana- 
istomcsis. (Ill) Nerves. — i, 2. Superior and inferior gluteal 
nerves. 3. Sciatic nerve. 4. Posterior femoral cutaneous 
nerve. 5. Pudendal nerve. 6. Nerve to obturator internus. 
7. Nerve to quadratus femoris. (IV) Bones. — i. Ilium. 2, 
Sacrum and coccyx. 3. Tuberosity of ischium. 4. Greater 
trochanter of the femur. (V) Ligament. — Sacrotuberous liga- 
ment. (VI) BurscB. — Three mucous bursae. 

*‘Parts” covered by the Gluteeus Minimus. — Reflect the glutaeus 
minimus by cutting close to its origin and throw it downwards ; 
note that its tendon of insertion is firmly adherent to the 
capsule of the hip joint. The structures now revealed are ; — (i) 
the reflected tendon of the rectus femoris, which is attached to 
the dorsum ilii above the margin of the acetabulum; (2) a mucous 
bursa which is interposed between the tendon of the glutaeus 
minimus and the upper and anterior part of the greater 
trochanter; (3) portion of the capsule of the hip joint. 

THE POPLITEAL FOSSA 

Directions. The dissection of the popliteal fossa (popliteal 
space) should be finished in one day. Put a block under the 
knee during the dissection of this space. 

Sortaoe Anatomy. — Note the prominences of the medial 
and lateral condyles of the femur. Feel the adductor tubercle 
at the junction of the niedial condyle with its epicondylar ridge. 
The medial and lateral condyles of the tiFia and the head of the 
fibula can be palpated. On the lateral side the tendon of the 
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biceps femoris and on the medial side the tendons of the semi- 
tendinosus and semimembranosus can be felt above the knee. 
Below the knee the prominence caused by the two heads of the 
gastrocnemius is to be noted. 

Dissection. — To reflect the skin three incisions are required 
(Fig. 71) (i) A vertical incision about ten inches in length 

along the middle line of the back of the limb, half of it lying 
above and half below the bend of the knee ; (2) two transverse 
incisions passing from the medial to the lateral side of the limb, 
one at the upper and the other at the lower end of the vertical 
incision. Raise the skin in two flaps and reflect them to their 
respective sides. 

The superficial fascia of the popliteal region contains a small 
quantity of fat. In it the following structures are seen ; — 

(1) The posterior femoral cutaneous nerve. Its terminal portion 
pierces the deep fascia of the popliteal region a little below its 
middle. The small saphenous vein usually pierces the deep 
fascia at the same place. Then it descends along the middle 
line of the leg by the side of the small saphenous vein and termi- 
nates about midway between the knee and ankle. Some 
filaments given off from the nerve pierce the deep fascia in the 
upper part of the popliteal fossa to supply the skin of that part. 

(2) The posterior branch of the medial femoral cutaneous nerve. 
It is seen to descend along the medial boundary of the fossa. 

(3) The small saphenous vein. It ascends along the middle line 
of the back of the leg and pierces the deep fascia at the lower 
part of the popliteal fossa. Its termination in the popliteal vein 
will be seen during the deep dissection of the fossa. 

Remove the remains of the superficial fascia, preserving 
the cutaneous structures. The deep fascia of the popliteal fossa 
(popliteal fascia) is thin but very strong ; the strength is due 
to transverse fibres being intermingled with the longitudinal 
ones. It receives expansions from the tendons bounding the 
upper part of the fossa and is continuous above with the deep 
fascia of the thigh and below with the deep fascia of the leg. 

Dissection. Reflect the deep fascia in the same manner 
and by the same incisions as those for the skin. Do not injure 
the small saphenous vein and the terminal part of the posterior 
femoral cutaneous nerve which |)ierce the fascia. A large 
quantity of fat is now to be taken out of the fossa without injur- 
ing the several small vessels and nerves lying in it. First clean 
the muscles which form its medial and lateral boundaries supe* 



iNFEtUOB B XT MEM IT y 


riorly. Thus the semitendinosus and semimembranosus are to 
be cleaned to their insertions superomedially- The tendon of the 
biceps femoris should be traced to its insertion superolaterally. 
Then clean the muscles which form its medial and lateral boun- 
daries interiorly. The medial head of the gastrocnemius forms 
the inferomedial boundary and the la^teral head of the same 
muscle together with the plantaris lying underneath forms the 
inferolateral boundary of the fossa. Incise the union of the two 
heads of the gastrocnemius vertically ; this will facilitate the 
lower part of the floor of the foosa being exposed fully. The 
portion of the posterior femoral cutaneous nerve lying under 
cover of the deep fascia is to be traced proximally. The large 
tibial nerve will be seen in the middle line of the space. Clean 
this nerve and secure its branches. Its cutaneous branch, the 
medial sural cutaneous nerve, descends between the two heads 
of the gastrocnemius to the superficial surface of the muscle. 
Of its three articular branches, one accompanies the superior 
medial genicular branch, the second, the inferior medial genicular 
branch, and the third, the middle genicular branch of the popliteal 
artery; they go to supply the knee joint. Note that its five 
muscular branches, to the soleus, the plantaris, popliteus and one 
to each head of the gastrocnemius issue, from it as it lies between 
the two heads of the gastrocnemius — each of them should be 
traced to its destination. Of these the nerve to the popliteus 
lies deep in the fossa and crosses the superficial surface of the 
popliteus to gain its lower border where it enters to supply 
the muscle. The nerve to the soleus passes under cover of the 
lateral head of the gastrocnemius. Next clean the common 
peroneal nerve which lies between the tibial nerve and the 
medial border of the biceps femoris and trace it to the neck of 
the fibula across the lateral head of the gastrocnemius below 
the tendon of the biceps femoris. Secure the branches given 
off from it in the fossa. Two of its articular branches run 
in company with the superior and inferior lateral genicular 
branches of the popliteal artery. Of its two cutaneous 
branches, the lateral sural cutaneous nerve is limited to the 
proximal part of the leg while the peroneal anastomotic nerve 
runs across the lateral head of the gastrocnemius to the 
middle of the leg to join the medial sural cutaneous branch of 
the tibial nerve. Sometimes the two cutaneous b ranches of the 
common peroneal nerve have a common o'ligin. Next seardi 
for the slender genicular branch of the obturator nerve ; it will 
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be seen to lie along the posterior aspect of the popliteal artery 
in the upper part of the fossa and should be traced to the point 
where it perforates the oblique popliteal ligament. The popli- 
teal lymph gfands should then be looked for and they are to be 
removed for dissecting out the popliteal artery and its branches. 
Of the lymph glands one lies near the termination of the small 
saphenous vein. Th. rest are placed along the sides of the popli- 
teal artery and vein. While cleaning the popliteal vessels note 
that the vein lies superficial to the artery and is placed at first 
lateral to it. Then it crosses the artery superficially and lies to 
its medial side. Clean the branches of the popliteal artery. 
Note its muscular branches supplying all the muscles bounding 
the fossa. Remove some of the muscular branches if necessary 
to clean the floor of the fossa. Trace the superior medial geni- 
cular artery as it crosses the fossa medially above the medial 
condyle of the femur. The superior lateral genicular artery 
passes transversely lateralwards above the lateral condyle of 
the femur. The inferior medial genicular artery passes obliquely 
downwards and medialwards below the medial condyle of the 
tibia. The inferior lateral genicular artery passes lateralwards 
above the head of the fibula. The middle genicular artery pierces 
the oblique popliteal ligament in the centre in company with the 
corresponding genicular nerve. Lastly clean the floor of the 
fossa by scraping away the fat from the popliteal surface of the 
femur with the handle of the scalpel. Clean also the oblique 
popliteal ligament and the fascia covering the popliteus at the 
lower part of the floor. 

Contents. — The popliteal fossa contains the popliteal artery 
with its branches, the popliteal vein with its tributaries 
including the termination of the small saphenous vein, the tibial 
and common peroneal nerves with their branches given off in the 
popliteal fossa, the articular branch of the obturator nerve, the 
lower portion of the posterior femoral cutaneous nerve, a few 
lymph glands, and a large quantity of fat. The floor of the 
popliteal fossa is formed from above downwards by the popli- 
teal surface of the femur, the oblique popliteal ligament of the 
knee joint, and the fascia covering the popliteus muscle at the 
back part of the upper end of the tibia. 

The Tibial Nerve (internal popliteal nerve) is the larger of 
the two terminal branches of the sciatic nerve. It runs down- 
wards along the middle line of the fossa and is the most super- 
ficially placed of all the important structures contained in the 
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space. Emerging from under cover of the biceps femoris; it 
lies at first lateral to the poplitteal vessels in the upper part? of 
the popliteal fossa. Ill the middle of the fossa it crosses and 
lies behind the vessels and in the lower part, runs along their 
medial side. - - 

The branches given off by the tibial nerve in the popliteal 
fossa are (i) cutaneous, {2) muscular, and (3) articular, (i) The 
medial sural cutaneous nerve (nervus communicans tibialis) arises 
Opposite the middle of the fossa and runs in the groove between 
the two heads of the gastrocnemius in company with the small 
saphenous vein . It unites with the peroneal anastomotic branch 
at the back of the leg and forms the sural nerve which will be 
traced later on. (2) The muscular branches supply both heads 
of the gastrocnemius, plantaris, soleus and popliteus. The 
branch to the popliteus descends along the fascia covering its 
superficial surface and turns round the lower border of the 
muscle to gain its deep surface. (3) The articular branches three 
in number, arise in the upper part of the fossa ; one of these 
accompanies the middle genicular artery and enters the middle 
of the oblique popliteal ligament ; the other two accompany 
the superior and inferior medial genicular arteries. 

The Common Peroneal Nerve (external popliteal nerve) 
is smaller than' the tibial nerve. It passes downwards along 
the inedial' margin of the biceps femons, then lies between the 
tendon of that muscle and the lateral head of the gastroc- 
nemius and finally winds round the neck of the fibula to divide 
into two terminal branches, the superficial and deep peroneal 
nerves. Its branches are articular and cutaneous. Of the arti- 
cular branches two accompany the superior and inferior lateral 
genicular branches of the popliteal artery. The third articular 
branch, called the recurrent articular branch, is given off near the 
termination of the nerve and hence is not found in the popliteal 
fossa. The cutaneous branches are two in number, (i) The 
lateral sural cutaneous nerve supplies the skin Over the 
anterolateral aspect of the upper part of the leg. (2) The peroneal 
anastomotic nerve (nervus communicans fibularis)* either arises 
separately or in common with the preceding nerve. It crosses 
the lateral head of the gastrocnemius to join the medial sural 
cutaneous nerve and form the sural nerve. 

The articular branch of the obturator nerve is a fine filament 
which descends along the posterior aspect of the popliteal artery. 

It arises from the posterior branch of the obturator nerve and 
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appears in the popliteal fossa by piercing the lower fibres of thfi 
adductor magnus. It pierces the oblique popliteal ligament 
of the knee joint at about its centre and supplies the articular 
capsule'. 

PopUieal I^mph Qlands. — These are six or seven in number. 
One lies superficially near the termination of the small saphenous 
vein into the popliteal vein. Its afferents accompany the small 
saphenous vein draining lymph from the lateral side of the foot 
and superficial part of the back of the leg. One lies deep between 
the popliteal artery and the oblique popliteal ligament. Its 
afferents are derived from the knee joint accompanying the 
genicular arteries. The remaining four or five glands lie along 
the sides of the popliteal vessels. Their afferents accompny the 
anterior and posterior tibial blood vessels. The efferents from 
all these popliteal lymph glands accompany the femoral vein 
and drain into the deep subingunial l57mph glands. 

The Poplitaal Artorp is the continuation of the femoral artery. 
It begins at the aperture in the adductor magnus and ends below 
at the lower border of the popliteus by dividing into anterior 
and posterior tibial arteries. The upper part of the artery has 
an oblique course and lies against the popliteal surface of the 
femur. The lower part of the artery has a straight vertical 
course and lies against the oblique popliteal ligament of the 
knee joint and the fascia covering the popliteus. It is covered 
by the semimembranosus above and by the gastrocnemius and 
plantaris below. The popliteal vein is firmly connected with 
the artery by dense fibrous tissue and so these vessels cannot 
be easily separated and cleaned. The relation of the vein to 
the artery is the same as that of the tibial nerVe, viz., in the 
upper part of the fossa it lies laterally ; opposite the middle part 
it crosses the artery superficially ; and in the lower part it lies 
medial to the artery. Lastly on either side of the artery are 
the structures forming the side-walls of the popliteal fossa. 

The branches of the popliteal artery are : — (i) The muscular 
branches which consist of a superior and an inferior group. The 
superior muscular branches are given off at the upper part of the 
fossa and supply the hamstring muscles. The inferior muscular 
or sural branches supply the gastrocnemhis, the soleos and the 
plantaris. ( 2 ) The cutaneous branches arise from the popliteal 
artery or from its sural branches. They perforate the deep 
fascia to supply the skin over the upper part of the back of the 
leg. (3) The genicular are five in number, two superior, 
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two ■ inferior, and one middle. The medial superior genicular 
(superior internal articular artery) arises from the popliteal 
artery above the level of the medial condyle of the femur and, 
passing transversely medialwards, winds round the femur beneath 
the semimembranosus and adductor magnus just above the origin 
pf the medial head of the gastrocnemius. It then enters the 
substance of the vastus medialis. The lateral superior genicular 
artery (superior external articular artery) arises at the same 
fevel with the preceding branch and passes transversely lateral- 
wards to wind round the femur beneath the biceps femoris above 
the origin of the lateral head of the gastrocnemius and the plan- 
taris. It then enters the substance of the vastus intermedius. 
The middle genicular artery (azygos articular artery) arises from 
^he -popliteal artery opposite the bend of the knee joint and 
pierces the oblique popliteal ligament to supply the synovial 
stratum. The medial inferior genicular artery (inferior internal 
articular artery) passes medialwards along the uppet margin 
of the popliteus and gains the front aspect of the limb beneath 
the tibial collateral ligament. The lateral inferior genicular artery 
(inferior external articular artery) passes lateralwards beneath 
the tendon of the biceps femoris and the fibular collateral 
ligament above the head of the fibula. 

The Popliteal Vein begins at the lower border of the popli- 
teus by the junction of the vena; comitantes of the anterior and 
posterior tibial arteries. It leaves the popliteal fossa through 
the aperture in the adductor magnus where it becomes the femoral 
vein. Its relations to the popliteal artery have been already 
described. Besides the tributaries corresponding to the branches 
of the artery, it receives the small saphenous vein at the lower 
part of the fossa. 

THE BACK OF THE THIGH 

The dissection of this region should be finished in one day. 

Dissection. Make a vertical incision along the middle line 
of the back of the thigh through the skin that is left. Reflect 
•the two flaps of skin on either side (Fig. 71). 

The fSnpeifieial Fascia is fatty and in it the Cutaneous Nerves 
.'that are to be searched for are : (i) filaments from the posterior 
fenioral cutaneous nerve along the middle line ; (2) twigs from the 
pdsUriof division of the lateral femoral Cutaneous nerve on the 
, lateral side ; and (3, 4) filaments from the medial femoral cutu' 
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neous nerve and the anterior division of the obturator nerve on 
the medial side. 

Reflect the superficial fascia in the same way as the skin. 

ThS Deep Fascia is a part of the fascia lata of the thigh. 
It should be reflected in the same way as the superficial fascia. 
The hamstring muscles — the biceps femoris, the semimem- 
branosus, and the semitendinosus — are now to be cleaned taking 
care of the posterior femoral cutaneous nerve which lies super- 
ficially. 

The posterior femoral cutaneous nerve lies just under cover 
of the deep fascia. It descends along the middle line of the back 
of the thigh, superficial to the long head of the biceps femoris, 
to the popliteal fossa where it has been already examined. 

The Biceps Femoris arises by two heads, a long and a short. 
The long head arises (i) from the lower and medial impression 
on the quadrilateral portion at the back part of the tuberosity 
of the ischium by a tendon which is common to it and the semi- 
tendinosus ; and (2) from the adjacent sacrotuberous ligament. 
The short head arises (i) from the lateral lip of the linea aspera 
below the insertion of the glutseus maximus and between the 
attachments of the adductor magnus and vastus lateralis ; (2) from 
the lower and lateral prolongation of the linea aspera in its upper 
two-thirds ; and (3) from the lateral intermuscular septum. The 
muscle formed by the union of the two heads ends in a tendon 
which passes downwards and lateralwards forming the upper 
and lateral boundary of the popliteal fossa. This tendon is 
inserted into the lateral surface of the head of the fibula and 
is divided into two portions, an anterior and a posterior, by 
the fibular collateral ligament. The anterior portion sends a 
slip which is inserted into the lateral condyle of the tibia. The 
posterior portion gives off an expansion which blends with the 
deep fascia of the leg. Nerve-supply. — The long head of the 
biceps femoris is supplied by the tibial portion of the sciatic 
nerve ; the short head, by the common peroneal portion 
of the same nerve. Actions. — ^The biceps femoris flexes the 
knee and afterwards rotates the leg laterally. It also extends 
the hip joint. 

The Etomiteiidinosas arises from the lower and medial impres- 
sion on the tuberosity of the ischium by a tendon common 
to it and the biceps femoris. The muscle ends at about the 
junction of the middle and lower thirds of the thigh in a long 
round tendon which passes downwards and medialwards forming 
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tlje upper and medial boundary of the popliteal fossa. The 
tendon crosses the tibial collateral ligament and is inserted into 
the upper part of the medial surface of the body of the tibia below 
the insertion of the gracilis and behind that of the sartorius. 
At its insertion it also gives off an expansion to the deep fascia 
of leg. A mucous bursa is interposed between the tendon and 
the tibial collateral ligament of the knee joint. The muscle 
usually presents a tendinous intersection at about its middle. 
It is supplied by the sciatic nerve. Actions. — It flexes the 
knee and afterwards rotates the leg medially. It also extends 
the hip joint. 

The SttmimembnuMMUS receives its name from the mem- 
branous appearance of its tendon of origin. It arises by a flat 
iendon from the upper and lateral impression on the quadri- 
lateral portion at the back part of the tuberosity of the ischium. 
The tendon of origin expands into an aponeurosis from which 
muscular fibres arise. The muscle passes downwards and medial- 
wards and ends in the tendon of insertion which forms the medial 
boundary of the upper part of the popliteal fossa and is inserted 
(l) into the transverse groove at the back part of the medial 
condyle of the tibia ; (2) into the posterior surface of the lateral 
condyle of the femur by an expansion which passes upwards 
and lateralwards and forms the greater part of the oblique popli- 
teal ligament ; and (3) into the oblique line at the upper part 
of the posterior surface of the tibia by a fibrous expansion which 
covers the popliteus muscle and (4) into the tibial collateral 
ligament of the knee joint by a third expansion. The muscle 
is supplied by the sciatic nerve. Its actions are similar to those 
of the semitendinosus — it flexes the knee and afterwards rotates 
the leg medially ; it also extends the hip joint. 

DiBBMtlQn. Divide the hamstring muscles at their origin 
and throw them downwards as far as practicable without 
injuring the vessels and nerves entering them. Hie sciatic 
nerve is now fully displayed. The adductor magnus is now 
exposed from behind. The attachment of this muscle to the 
femur and its relations to the four perforating arteries should 
be examined. 

flpiltilo — In the back of the thigh this nerve is seen 

to lie between the adductor magnus in front and the long head 
of the biceps feraoris behind. It divides usually at about the 
middle of the thigh into two terminal branches, the tibial and 
^ conuaMn peroneal. Before its division it gives oil muscular 
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branches to the semitendinosus, both heads of the biceps femoris, 
semimembranosus, and adductor magnus. 

The PetfOTatiag Alieries are usually three in numbte* and 
are derived from the arteria profunda femoris. They appear 
at the back of the thigh by passing backwards through tendinous 
arches in the adductor magnus close to the linea aspera. The 
first perforating artery perforates the upper part of the adductor 
magnus, supplies the hamstring muscles and sends an ascending 
branch which takes part in the crucial anastomosis by anasto- 
mosing with the, inferior gluteal, and medial and lateral femoral 
circumflex arteries. It sends a descending branch to anastomose 
with the second perforating artery. The second perforating 
artery supplies the hamstring muscles and anastomoses with the 
first perforating artery above and the third perforating artery, 
below. It gives off the nutrient artery of the femur. The third 
perforating artery supplies the hamstring muscles and anasto- 
moses with the second perforating artery above and the terminal 
branch of the arteria profunda femoris below. 

The terminal branch of the arteria profunda femoris pierces 
the adductor magnus a little above the aperture in the muscle 
for the femoral artery. It anastomoses above with the third 
perforating artery and below with the muscular branches of the 
popliteal artery. It is sometimes described as the fourth per- 
forating artery. 

. Note. It should be noted that (i) the first perforating branch 
pidrees the insertion of the glutseus maximus ; (2) the other 
three pierce the short head of the biceps femoris and the lateral 
intermuscular septum ; (3) the perforating arteries pass through 
tendinous arches in the adductor magnus and are thereby , 
protected during the contraction of the muscle ; and (4) by these 
p>erforating arteries a continuity of the anastomotic chain is kept 
up from the gluteal region to the popliteal fossa along the back 
of the thigh. 

The companion veins of the f)erforating arteries terminate 
in the vena profunda femoris. 

Crnoild anasttnnosis. — This arterial anastomosis is formed 
at the upper and back part of the thigh by the anastomotic branch 
of the inferior gluteal artery superiorly ; the ascending branch 
of the first perforating artery inferiorly ; the transverse branch 
of the lateral femoral circumflex artery laterally ; and the terminal 
superficial branch of the medial femoral circumflex artery 
medially. 
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THE FRONT OF THE THIGH 

Dissections. Devote four days to the dissection of this region. 
The subject should be placed upon its back with blocks under 
the pelvis. The lower limb should be stretched out and rotated 
outwards. 

Sorlace Anatomy. — The furrow which demarcates the front of 
the thigh from the abdomen corresponds to the position of the 
inguinal ligament which can be felt as a tense band stretching 
from the anterior superior iliac spine to the pubic tubercle. 
The subcutaneous inguinal ring lies medial to the pubic tubercle 
and the femoral ring lies lateral to it. Lymph glands can some- 
times be felt along the line of the inguinal ligament as also below 
its central part for a short distance vertically. In front of the 
thigh and just below the inguinal ligament is a triangular de- 
pression with its base directed towards the abdomen. It corres- 
ponds to the femoral triangle. The greater trochanter of the 
femur can be recognised on the lateral aspect of the hip, from 
three to four inches below and behind the anterior part of the 
iliac crest. The head of the femur should be felt by rotating 
the limb medialwards and lateralwards and placing the thumb 
of one hand in front in the hollow below the inguinal ligament 
and the fingers behind the greater trochanter. In front of the 
knee the patella can be felt, as also the condyles of the femur on 
either side ; if the joint is half bent the condyles of the tibia and 
the head of the fibula can be easily palpated. Below the pateHti 
the tuberosity of the tibia is readily felt. 

Dissection. The following incisions are required (Fig. 4) : — 
(i) An oblique incision from the symphysis pubis along the inguinal 
ligament to the anterior superior iliac spine ; (2) a transverse 
incision across the middle of the thigh ; (3) a vertical incision 
joining the medial end of the first incision to the medial end of 
the second along the medial border of the thigh ; (4) a transverse 
incision below the tuberosity of the tibia from the medial to the 
lateral aspect of the limb ; (5) a vertical incision along the middle 
line of the thigh connecting the midpoints of the two transverse 
incisions. Reflect the flap of skin above the upper transverse 
incision lateralwards. Reflect the flaps of skin between the two 
transverse incisions on either side. While reflecting the 
skin the st»*dent will notice two bursm : (i) a bursa placed between 
the patella and the skin ; (2) a bursa interposed between the lower 
part of the tuberosity of the tibia and the skin. 
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The Sapeiflsial Fascia is fatty and immediately below the 
inguinal ligament two layers in it can be demonstrated. The 
superficial fatty layer is continuous with the similar layer (fascia 
of Camper) in the anterior abdominal wall (p. 17). The deep 
layer is membranous in character, is continuous with the fascia 
of Scarpa in the anterior abdominal wall and is blended just 
below the inguinal ligament with the deep fascia of the thigh. 
This attachment can be demonstrated by pushing the handle 
of the knife downwards beneath it. 

Dissection. Commence by displaying the cutaneous nerves. 
The lumboinguinal nerve pierces the fascia lata about an inch 
below the middle of the inguinal ligament. Find the ilioinguinal 
nerve near the medial end of the inguinal ligament. Seek for 
the anterior branch of the lateral femoral cutaneous nerve about 
four inches below the anterior superior iliac spine where it pierces 
the fascia lata. The posterior division of the same nerve will 
be seen piercing the deep fascia on a higher level. Secure the 
the intermediate femoral cutaneous nerve about four inches 
below the middle of the inguinal ligament and find its medial 
and lateral branches. The anterior and posterior brjmehes of 
the medial femoral cutaneous nerve and the cutaneous filaments 
of the undivided trunk arc then to be dissected out along the 
medial side of the front of the thigh as they accompany the 
great saphenous vein The anterior branch appears in the lower 
third of the thigh in front of the vein and the posterior branch 
behind the vein a little lower down. The saphenous nerve and 
its infrapatellar branch are seen to pierce the deep fascia on the 
medial side of the knee. Next trace the two branches of the 
intermediate femoral cutaneous nerve, and the anterior branches 
of the medial and lateral femoral cutaneous nerves which go 
to form the patellar plexus around the patella and demonstrate 
the formation of that plexus with the infrapatellar branch of 
the saphenous nerve. Then clean the superficial vessels and 
lymph glands. The Tgreat saphenous vein is to be traced 
upwards through the superficial fascia along the anteromedial 
side of the thigh, till it pierces the deep fascia in an oval area, 
called the fossa ovalis, a little below the inguinal ligament. 
Do not injure the branches of the medial femoral cutaneous 
nerve found along the course of the vein. Note the lymph 
glands near the terminal part of the vessel before it pierces 
the deep fascia. Connected with these lymph glands many 
thread like bands will be seen. These are the lymphatic vessels 
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casing lymph to and from the lymph glands. Another chain 
of lymph glands will be seen embedded in the superficial fascia 
close to the inguinal ligament. The three superficial veins which 
open into the saphenous vein near its termination are to be dis- 
sected out. They accompany the correspondmg arteries, viz, 
the superficial external pudendal, the superficial epigastric, and 
the superficial circumflex iliac arteries. Of these the super- 
ficial external pudendal artery passes upwards and medialwards 
towards the subcutaneous inguinal ring ; the superficial epigastric 
artery passes upwards to cross the middle of the inguinal ligament 
and the superficial circumflex iliac artery passes upwards and 
lateralwards towards the anterior superior iliac spine. 

(^taneous Nerves (Fig. 170). — (i) The lumboinguinal nerve 
(crural branch of the genitocrural nerve) pierces the deep fascia 
about an inch below the middle of the inguinal ligament on the 
lateral side of the femoral artery. It supplies the skin over the 
femoral triangle and communicates with the intermediate femoral 
cutaneous nerve. (2) The ilioinguinal nerve emerges through 
the subcutaneous inguinal ring (p. 18) and supplies the skin 
at the upper and medial side of the thigh near the scrotum 
or labium majus. (3) The lateral femoral cutaneous nerve splits 
into two branches, an anterior and a posterior. The anterior 
branch pierces the fascia lata about four inches below the lateral 
end of the inguinal ligament and descends along the lateral aspxect 
of the front of the thigh as low as the p-atella where it joins the 
patellar plexus. It supplies the skin on the lateral aspect of 
the thigh. The posterior branch pierces the fascia lata 
about two inches below the anterior superior iliac spine. 
It supplies the skin of the lower part of the gluteal region and 
the lateral aspect of the upper part of the thigh. (4) The inter- 
mediate femoral cutaneous nerve (middle cutaneous nerve) is a 
branch of the femoral nerve. It becomes cutaneous by piercing 
the deep fascia in the middle line about four inches below 
the inguinal ligament. It soon divides into a medial and a lateral 
branch ; both of which descend in front of the thigh as low as 
the patella and join the patellar plexus. Sometimes the nerve 
divides beneath the deep fascia into two branches which pierce 
the deep fascia separately. (5) The medial femoral cutaneous 
nerve (internal cutaneous nerve) is also derived from the femoral 
lierve. It divides into two branches, an anterior amd a posterior. 
The anterior branch pierces the deep fascia at the antero-medial 
aspect of the lower third of the thigh and ends by joining the 
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patellar plexus. The posterior branch pierces the deep fascia 
over the medial condyle of the femur and is distributed to the 



1. Lateral femoral cutaneous nerve. 

2. Lumboinguinal nerve. 

3. llioingninal nerve. 

4 . Fossa ovalis. 

5. Intermediate femoral cutaneous iferve. 

6. Great saphenous vein. 

7. Medial emoral cutaneous nerve. 

8. Anterior branch of medial femoral 

cutaneous nerve. 

9. Patellar plexus of nerves. 

10. Infrapatellar nerve. 

11. Saphenous nerve. 

12. Great saphenous vein. 

13. Posterior branch of medial femora! 

cutaneous nerve. 

14. Superficial perineal nerve. 

15. Medial calcaneal nerve. 

16. Saphenous nerve (terminal part). 


Fig. 170. — Cutaneous nerves of the inferior extremity 
— anterior view (from Buchanan). 

integument on the medial side of the upper part of the leg. Some 
cutaneous filaments pierce the deep fascia along the course o 
the great saphenous vein in the upper part of the thigh. These 
are derived from the undivided trunk of the medial femoral 

73 . 
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cutaneous nerve. (6) The saphenous' nerve (long or internal 
saphenous nerve) is a branch of the femoral nerve. It becomes 
cutaneous by perforating the deep fascia on the medial side of 
the knee. Before it becomes cutaneous it gives off the infra- 
patellar branch which pierces the deep fascia on the medial 
side of the knee and supplies the skin in front of the patella. The 
infrapatellar nerve communicates above with the cutaneous 
branches of the femoral nerve, and laterally with the branches 
of the lateral femoral cutaneous nerve. 

The patellar plexus is formed by the communication 'with 
each other of the following nerves in front of and around the 
patella (i) the two branches of the intermediate femoral cuta- 
neous nerve in front of the knee along the middle line ; (2) the 
anterior branch of the lateral femoral cutaneous nerve along the 
lateral side ; (3) the anterior branch of the medial femoral cuta- 
neous nerve along the medial side ; and (4) the infrapatellar 
branch of the saphenous nerve below the patella. 

Snpnflcial Vessels. — These are three m number and arise from 
the femoral artery below the inguinal ligament, (i) The super- 
ficial circumflex iliac artery pierces the deep fascia lateral to the 
fossa ovalis and passes upwards and lateralwards towards the 
anterior superior iliac spine. (2) The superficial epigastric artery 
passes through the fascia cribrosa, crosses the inguinal ligament 
and proceeds upwards to the anterior abdominal wall (p. 20';. 
(3) The superficial external pudendal artery pierces the fascia 
cribrosa and passes upwards and medialwards towards the sub- 
cutaneous inguinal ring (p. 20). The companion veins of these 
arteries open into the terminal part of the great saphenous vein 
and not into the femoral ve.in direct. 

The Great Saphenous Vein (internal saphenous vein) lies 
superficially in its course along the thigh. In the preiient dissec- 
tion it appears behind the medial condyle of the tibia andascends 
behind the medial condyle of the femur and then alohg the antero- 
medial aspect of the thigh. Reaching the fossa ovalis it pierces 
the fascia cribrosa and terminates in the femoral vein. In the 
thigh it receives many tributaries from the anterior, medial 
and posterior aspects of the thigh. Sometimes some tributaries 
from the medial and posterior aspects of the thigh join to form 
an accessory saphenous vein before opening into the great saphe- 
nous vein . Before it passes through the fossa ovalis it receives 
the superficial circumflex iliac, epigastric, and external pudendal 
veins. 
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The Ingoinal Lymph Glands are divisible into three groups. 

(i) The superficial inguinal lymph glands he immediately below 
the inguinal ligament and receive lymph vessels from the penis, 
scrotum, perneum, anal canal, buttock, and the lower part of 
the anterior abdominal wall. (2) The superficial subinguinal 
lymph glands lie on either side of the terminal part of 
the great saphenous vein. They receive the superficial lymph 
vessels of the greater part of the inferior extremity and also 
some of the vessels of the skin of the penis, scrotum and 
perineum. The efferents from both of these groups pierce the 
fossa ovalis and fascia lata and drain into the deep subinguinal 
lymph glands. (3) The deep subinguinal lymph glands will be 
studied later on. 

Dissection. Remove the superficial lymph glands and the 
superficial fascia. Clean the surface of the fascia lata or deep 
fascia of the thigh. , An oval opening in the fascia lata will be 
seen below the inguinal ligament. This is the fossa ovalis ; it 
is closed by a thin layer of fascia called the fascia cribrosa. Take 
care that this layer of fascia is not injured. 

The Fascia Lata or the deep fascia of the thigh forms a 
covering for the whole of the thigh. Above and in front it is 
attached to the inguinal ligament and the medial part of the 
superior ramus of the os pubis. Above and behind it forms 
the deep fascia of the gluteal region, the attachment of which • 
has been described (p. 555). Above and medially it is attached 
to the inferior rami of the os pubis and ischium and to the 
ischial tuberosity. Below it is attached to all the bony 
prominences around the knee joint, viz., the condyles of the 
femur and tibia, the borders of the patella, and the head of 
the fibula. The thickness of the fascia lata varies in different 
parts. At the lateral aspect of the thigh it is very thick and 
strong and a special strong band, called the iliotibial tract, is 
formed in it, owing to its receiving the insertions of the glutaeus 
maximus and the tensor fasciae latae, Below, the fascia lata 
is strengthened in front of the knee by expansions from 
the tendon of the quadriceps femoris. Behind the knee, it is 
continuous with the deep fascia coveiing the popliteal fossa. 
Here it receives an expansion from the tendon of the biceps 
femoris. The medial portion of the fascia lata which covers 
the adductor muscles is very thin . At the upper and front of 
the thigh the fascia lata consists of two portions, a superficial 
or iliac portion and a deep or pectineal portion (pubic portion). 
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This division into two portions extends to a limited extent 
only — up to the lower margin of the fossa ovalis. The iliac 
portion lies on the lateral side of the fossa ovalis and is attached 
above to the inguinal ligament and pecten pubis ; its medial 
limit is formed by the falciform margin of the fossa ovalis — this 
margin becomes attached to the anterior layer of the femoral 
sheath. The pectineal portion or fascia pectinea lies on the 
medial side of the fossa ovalis and covers the adductor longus 
and pectineus. Traced laterally it becomes blended with the 
posterior layer of the feraotal sheath, is found to be continuous 
with the fascia iliaca which covers the iliopsoas muscle and 
becomes attached to the pecten pubis. It follows therefore 
that the iliac portion lies anterior to the femoral sheath and the 
pectineal portion lies po.sterior to the sheath. 

From the deep surface of the fascia lata numerous intermus- 
cular septa are given off, which form sheaths for and 
separate individual muscles. Three of these septa, lateral, medial 
and posterior, will be examined at a later stage of dissection. Of 
these three the lateral and medial septa are specially strong, 
the former separates the extensor muscles from the hamstrings 
and the latter separates the extensors from the adductors. 

PARTS CONCERNED IN FEMORAL HERNIA 

Dissection. If the student has to perform a special dissection 
of the parts concerned in femoral hernia he should reflect the 
skin from the upper fourth of the front of the thigh by the 
following incisions : (i) an oblique incision from the anterior 
superior iliac spine to the symphysis pubis ; (2) a transverse 
incision across the front of the thigh at the junction of its upper 
fourth with the lower three fourths ; (3) a vertical incision 
joining the medial ends of the two incisions along the medial 
border of the thigh. Reflect the flaf> of skin laterally. Then 
reflect the superficial fascia together with the lymph glands 
without injuring the blood tinsels and the thin layer of fascia 
(fascia cribrosa) covering the fossa ovalis. 

The Fossa Ovalis (saphenous opening) is an oval aperture 
in the fascia lata at the upper and medial part of the thigh below 
the medial half of the inguinal ligament. It is about an inch 
and a half long, and half an inch in breadth. It is bounded 
laterally by the sharp medial margin of the iliac portion of the 
fascia lata, called th^ falciform wargfn, which presents two cornua, 
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a superior and an inferior. The superior cornu passes upwards 
and medialwards to be attached to the inguinal ligament. The 
inferipr cornu becomes continuous below the opening with the 
pectineal portion of the fascia lata. The fossa ovalis is closed 
by a thin fascia, called the fascia crihrosa (cribriform fascia), 
which is so named on account of its being perforated by vessels 
like a sieve. This lascia is attached laterally to the falciform 
margin and medially it becomes continuous with the front of 
the pf'ctincal fascia ; it is perforated by the superficial epigastric 
and superficial exte.rnal pudendal arteries, the great saphenous 
vein and by the efferent lymph vessels which proceed from the 



Fig. lyr. — Dissection of the region concerned in femoral 
hernia. (After Gray). 

1 Skin reflected. 7 . Great saphenous vein. 

2 Inguinal ligament. 8 . Fascia lata (cut). 

S Superficial portion of fascia lata. 9. Anterior layer of femoral sheath, 

4 De^ portion of fascia lata, to. Femoral artery. 

3. Fossa ovalis. Femoral vein. 

0 , Fascia cribrosa. 12, Femoral canal« 
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superficial subinguinal and inguinal lymph glands to end in the 
deep subinguinal lymph glands. 

DissBCtion. Make a vertical incision about two inches in 
length through the iliac portion of the fascia lata beginning from 
the inguinal ligament about an inch lateral to its midpoint and 
terminating about half an inch below the lower end of the fossa 
ovalis. Make an incision through the fascia lata along the lower 
border of the inguinal ligament medial to the vertical incision, 
leaving the attachment of the superior cornu of the falciform 
margin to that ligament intact. Reflect the piece of fascia 
lata marked out by the two incisions medialwards . On removing 
the loose fat, the femoral sheath is exposed as it descends into 
the thigh beneath the inguinal ligament. With the handle 
of the scalpel the femoral sheath is to be separated carefully 
from the inguinal ligament m front and from the lacunar liga- 
ment on the medial side. Note that the sheath is blended behind 
with the pectineal fascia from which it cannot be isolated. 

The Femoral Sheath (crural sheath) is a funnel shaped sheath 
containing the femoral vessels and extends from the inguinal 
ligament above to the lower end of the fossa ovalis below. Its 
upper wide end is directed towards the abdomen. Its lower 
narrow end fuses with the coats of the femoral vessels at the 
lower end of the fossa ovalis. The anterior xcall of the sheath 
is formed by a prolongation of the fascia transversalis from the 
anterior abdominal wall. The posterior ivall of the. sheath is 
formed by a prolongation of the fascia iliaca from the posterior 
abdominal wall and is blended with the pectineal portion of the 
fascia lata. The lateral wall is straight and is pierced by the 
lumboinguinal nerve. The medial wall is oblique and is pierced 
by the great saphenous vein and lymphatic vessels. The sheath 
is subdivided into three compartments by two anteroposterior 
septa stretching between its anterior and posterior walls. The 
lateral compartment contains the femoral artery and the lunibo- 
inguinal nerve, the intermediate is occupied by the femoral vein ; 
and the medial, called the femoral canal, contains a lymph gland, 
some lymphatic vessels and areolar tissue. 

Dissection. Ojien up the three compartments by making 
three vertical incisions through the anterior wall of the sheath. 
The vertical incisions to open up the lateral and intermediate 
compartments of the femoral sheath should extend throughout 
the whole length of the sheath along the course of the femoral 
artery and the femoral vein, The vertical incision over the 
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most medial compartment should be made about half an inch 
medial to the incision over the femoral vein and should extend 
downwards for half an inch only from the inguinal ligament. 

The Femoral Canal (crural canal) is the most medial com- 
partment of the femoral sheath and is so named on account of 
its special relation to femoral hernia. It is about half an inch 
in length and extends from the inguinal ligament to the upper 
end of the fossa ovalis. Its base is directed upwards and is called 
the femoral ring (crural ring). This ring is oval in shape ; 
its transverse diameter measures about half an inch ; it is bounded 
in front by the inguinal ligament, behind by the fascia covering 
the pectincus, medially by the concave base of the lacunar 
ligament, and laterally by the femoral vein. Above the anterior 
margin of the ring is seen the spermatic cordor the round ligament 
of the uterus ; near its upper limit are the inferior epigastric 
vessels. The ring is closed normally by condensed extraperi- 
toneal connective tissue called the septum femoralc. The upper 
surface of thi.i septum is lined by peritoneum and presents a 
depression, called the femoral fossa, when viewed from the 
abdominal cavity. 

The term femoral hernia is employed to denote, the protrusion 
of some of the contents of the abdominal cavity into the. 
thigh through the Uysitfad _dflg..and,.fiaiial. The student can 
now understand the coverings which such a protrusion gets in 
its descent into the thigh. These are from within outwards : 
(i) peritoneum, which forms the sac of the hernia ; (2) septum 
femorale ; (3) anterior wall of the femoral sheath ; (4) fascia 
cribrosa ; (5) superficial fascia ; and (b) skin. 

The student can now obtain a good view of the lacunnar 
ligament and should study its relations and attachments. It 
has been described fully on p. 22. 

DEEP PARTS OF THE FRONT OF THE THIGH 

Dissection. Extend the vertical incision made in the fascia lata 
downwards up to the inferior limit of the tuberosity of the tibia 
and remove, the whole of the fascia medial to the incision. The 
iliotibial tract should be left intact. Next dissect the boundaries 
and contents of the femoral triangle. Begin by cleaning 
the sartorius and take care that the lateral femoral cutaneous 
nerve which crosses the muscle below the anterior superior iliac 
spine and the intermediate femoral cutaneous nerve which either 
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crosses or pierces the muscle, are not injured. Clean the other 
muscular boundary, the adductor longus. Next dissect the 
femoral artery. Begin by removing the femoral sheath taking 
care that the nerve to the ])ectinous which passes from the lateral 
to the medial side behind the sheath is not injured. Follow 
the three superficial branches of the femoral artery to the main 
trunk. The deep external jiudendal artery which arises from 
the medial side of the femoral artery, the profunda femoris branch 
which arises from its hack fiart, and (he medial and lateral femoral 
circumflex branches of the profunda artery are then to be dis- 
sected out. Clean the femoral and profunda veins and their 
tributaries which are found in this triangular space. Then 
lift the femoral nerve from the groove betw'een the iliaciis and 
the psoas major by passing the handle of a scalpel and clean 
the various branches which are seen in this space Trace the 
intermediate and medial femoral cutaneous nervars to their origin 
from the femoral nerve. The saphenous nerve will be seen 
accompanying the femoral artery to the adducloi canal. Trace 
the muscular branches to the rectus fenions, saiioriiis and the 
vasti. The nerve to the pectineiis will be seen passing downwards 
and medialwards from the femoral nerve behind ihe femoral 
sheath to enter the pectineiis. 

The Femoral Triangle (Scarjia’s Triangle) is a triangular 
space in front of the upper third of the thigh It is hounded 
laterally by thi' medial border of the sartorins ; medially by 
the medial border of the adductor longus ; abov'e by the inguinal 
ligament which constitutes its base ; its apex corresponds to 
the meeting point of the sartorins and the adductor longus. 

The Contents of the femoral triangle are : (ij the femoral 
artery with {a) its three superficial branches, (6) its deep 
external pudendal branch, and (c) its profunda femoris branch ; 
the medial and lateral femoral circumflex branches of the 
profunda femoris. (2) The femoral vein with its tributaries 
including the great saphenous vein which receive the veins 
corresponding to the three superficial br.anihes of the femoral 
artery. (,tj The femoral nerve and its branches ; the 
lumboinguinal nerve ; the lateral femoral cutaneous nerve. 
(4) Deep femoral lymphatic vessels ; deep subinguinal lymph 
glands. (5) Fatty tissue. 

The structures forming the floor of the femoral triangle, from 
the lateral to the medial side,, are : — the iliacus, the psoas major, 
the. pectineus and the adductor longus. If the contiguoas 
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borders of the pectineus and adductor longus do not meet, a part 
of the adductor brevis is seen. 

The Femoral Artery is the continuation into the thigh of the 
external iliac artery. It begins behind the midpoint of the 
inguinal ligament and extends through the upper two-thirds 
of the thigh to terminate in the opening of the adductor magnus 
where it becomes the popliteal artery. Its upper part is con- 
tained in the femoral triangle ; its lower part in the adductor 
canal. In its upper part it lies medial to the head of the femur 
and is comparatively superficial and is not covered by muscles ; 
lower down it is placed along the medial side of the shaft of the 
femur and lies beneath the sartorius. In the femoral triangle 
it extends from the midpoint of the inguinal ligament to the 
apex of the triangle. Here it is rather superficial being covered 
by the skin, superhcial fascia, fascia lata ; and the anterior wall 
of the femoral sheath at the upper part. It is crossed near the 
apex of the triangle by the medial femoral cutaneous nerve. 
The lumbo-inguina’ nerve lies at first in front of the artery within 
the femoral sheath and then lateral to the artery. Behind it are 
the posterior wall of the femoral sheath, the pectineal fascia the 
psoas major, the pectineus with its nerve, and the profunda 
femoral vessels. It is separated from the adductor longus by the 
femoral vein ; from the pectineus by the profunda vessels and 
the femoral vein ; from the capsule of the hip joint by the psoas 
major. Lateral to it is the femoral nerve. Medially is the 
femoral vein which passes behind the artery near the apex of 
the tria ngle. 

Branches.— In the femoral triangle the femoral artery gives 
off ; — (i) the superficial iliac circumflex, (2) the superficial epi- 
gastric, and (3) the superficial external pudendal arteries. 
These have been described (p. 20). (4) The deep external pudendal 
artery (deep external pudic artery) passes medialwards and, 
crossing the pectineus and adductor longus, pierces the fascia 
lata on the medial side of the thigh to supply the skin of the 
scrotum or labium majus. (5) The arteria profunda femoris 
is a large vessel which arises from the lateral aspect of the 
femoral artery about an inch and a half below the inguinal liga- 
ment. At first it is placed lateral to the femoral artery and lies 
over the iliacus. It next proceeds downwards and medial- 
wards so that it lies behind the femoral vessels and upon the 
pectineus. It then proceeds downwards behind the adductor longus 
and disappears from the present dissection. The origins of two 
74 
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of its branches are now seen. These are the lateral and medial 
femoral circumflex arteries. The lateral femoral circumflex artery 
arises from the lateral aspect of the parent trunk and passes 
laterally behind the sartoiius and rectus femoris. Its termina- 
tion in ascending, descending, and transverse branches will be 
examined in a subsequent stage of the dissection. The medial 
femoral circumflex ariety arises from the medial and back part 
of the parent trunk and disappears from the present dissection 
by passing backwards between the psoas major and the 
pectineus. 

Veins. — In the femoral triangle, (i) the great saphenous vein 
receives the veins corresponding to the three superficial inguinal 
branches of the femoral artery and opens into the femoral vein. 
{2) The veins corresponding to the remaining branches of the 
femoral artery open directly into the femoral vein. 

The Nerves in the femoral triangle are ; (i) The lumboinguinal 
nerve lies at first in front of and then lateral to the femoral artery 
in the lateral compartment of the femoral sheath . It then pierces 
the lateral wall of the sheath and the fascia lata and becomes 
cutaneous (p. 576). (2) The lateral femoral cutaneous nerve enters 
the upper and lateral angle of the femoral triangle through the 
notch just below the anterior superior iliac spine. It soon leaves 
the triangle, crosses the sartorius and becomes cutaneous by 
piercing the fascia lata (p. 576). (3) The femoral nerve lies on 

the lateral side of the femoral artery and soon divides into an 
anterior and a posterior division. 

Deep subinguinal lymph glands. — These lie on the medial 
side of the femoral vein and vary from one to three in number : 
one lies in the femoral canal which has been already seen ; the 
second, when present, occupies the femoral ring ; and the third 
lies on the medial side of the femoral vein below its junction 
with the great saphenous vein. Their afferents are the deep 
lymphatic vessels aocompanying the femoral vessels. They 
also receive the lymphatic vessels which come from the superficial 
subinguinal lymph glands through the fascia cribrosa. Their 
efferents drain into the external iliac lymph glands. 

D^KMCtion. The adductor canal lies in the middle third of the 
thigh covered by the sartorius. To expose the canal the sartorius 
is to be pulled laterally and fixed with hooks. Beneath 
the sartorius is seen an aponeurosis which stretches from the 
vastus medialis laterally, to the adductores longus and magnus 
medially, and forms the roof of the canal. Above, the roof 
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extends up to the apex of the femoral triangle and below, it ends 
in a well-defined margin between the vastus medialis and the 
aperture for the femoral artery in the adductor magnus. A 
plexus of nerves, called the subsartorial plexus, lies over this 
ajxjneurotic roof. This plexus is formed by filaments from 
the posterior branch of the medial femoral cutaneous nerve, 
the anterior branch of the obturator nerve which emerges from 
the lower border of the adductor longus and a filament from the 
saphenous nerve ; the last-named nerve pierces the aponeurotic 
roof of the canal to join the plexus. Clean the aponeurotic 
roof taking care to preserve the nerves of the subsartorial plexus. 
When the roof and the plexus have been examined, display the 
canal by making a longitudinal incision through the roof from 
the point where it begins to the point where it ends. 

The Addactot Canal (Hunter’s canal) is a musculo-aponeurotic 
tunnel which occupies the middle third of the thigh- It 
extends from the apex of the femoral triangle to the aperture in 
the adductor magnus for the femoral vessels. It is bounded 
anterolatcrally by the vastus medialis, posteromedially by the 
adductor longus above and adductor magnus below. Its rooj 
is formed, by an aponeurosis stretching from the adductores 
longus and magnus to the vastus medialis. The roof is covered 
by the sartorius and the subsartorial plexus. The canal is tri- 
angular on transverse section with the apex at the linea aspera 
and the base at the roof. 

The Contents of the adductor canal are the femoral artery 
and some of its muscular branches and the highest genicular 
arter^s the femoral vein, the saphenous nerve and the nerve 
to the vastus medialis. The femoral vein lies behind the artery 
in the upper part of the canal and laterally at the lower part. 
The saphenous nerve lies at first lateral to the femoral artery 
but lower down crosses it to gain its medial side. The nerve 
to the vastus medialis lies against the surface of the muscle. 
The highest genicular artery arises from the femoral artery 
just before it leaves the adductor canal. 

The Femoral Artery is deeply placed in the adductor canal. 
Besides the skin and fascia it has in front the sartorius. aubsar- 
torial plexus, the aponeurotic covering of the adductor canal, 
and the saphenous nerve. Behind it are the adductores longus 
and magnus and the femoral vein at the upper part. Lateral 
to it are the vastus mediahs, the saphenous nerve at the upper 
part, and the femoral vein at the lower part. 
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The branches of the femoral artery in the adductor canal 
are : — (i) Muscular branches which supply the neighbouring 
muscles. (2) The highest genicular artery (anastomotica magna) 
aiises just before the femoral artery leaves the adductor canal. 
It soon divides into two branches, a saphenous branch and a 
musculoarticular branch. The saphenous branch pierces the 
aponeurotic roof of the adductor canal and accompanies the 
saphenous nerve to the medial side of the upper part of the leg 
where it anastomoses with the medial inferior genicular branch 
of the popliteal artery. The musculoarticular branch descends 
along the medial side of the thigh through the substance of the 
vastus medialis and anastomoses with the medial superior geni- 
cular branch of the popliteal artery. From it a branch passes 
laterally above the patellar surface of the femur and 
anastomoses with the lateral superior genicular artery forming 
an anastomotic arch. 

The Femoral Vein begins at the opening in the adductor 
magnus as the direct continuation of the popliteal vein. It 
ends behind the inguinal ligament and becomes the external 
iliac vein. It lies medial to the femoral artery in the upper 
part of the femoral triangle where it occupies the intermediate 
compartment of the femoral sheath ; in the lower part of the 
femoral triangle and in the upper part of the adductor canal 
it lies behind the artery ; in the lower part of the adductor canal 
it lies lateral to the artery. Its tributaries are : (i) the great 
saphenous vein which again receives the three veins corres- 
ponding to the three superficial inguinal branches of the femoral 
artery, (2) the veins corresponding to the remaining branches of 
the femoral artery both in the femoral triangle and the 
adductor canal. 

The Femoral Nerve is a branch of the lumbar plexus. It 
passes beneath the inguinal ligament and enters the femoral 
triangle where it lies lateral to the femoral artery and is separated 
from the artery by a small portion of the psoas major. It soon 
divides into an anterior and a posterior division. The anterior 
division gives off muscular and cutaneous branches. The mus- 
cular branches are ; — (i) The nerve to the pectineus which passes 
medialwards behind the femoral sheath to supply the muscle. 
(2) The nerve to the sartorius arises usually in common 
with the intermediate femoral cutaneous nerve and supplies 
the muscle. The cutaneous branches sltg : — (i) The intermediate 
femoral cutaneous nerve which divides into two branches, 
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medial and lateral, soon after its origin. The lateral branch 
usually pierces the sartorius and supplies it. The distributions 
of these branches have been examined (p. 576). (2) The medial 
femoral cutaneous nerve crosses the femoral artery from the 
lateral to the medial side at the apex of the femoral triangle 
and divides into an anterior and a posterior branch. The anterior 
branch descends in front of the sartorius and pierces the fascia 
lata at the medial part of the lower third of the thigh. Its sub- 
sequent course has been e.xamined (p. 576). The posterior branch 
descends along the medial border of the sartorius, gives off a 
filament which joins the subsartorial plexus and perforates the 
fascia lata at the medial side of the knee. Its subsequent distri- 
bution has been examined (p. 577). 

The posterior division of the femoral nerve gives off the 
saphenous nerve and muscular branches. The saphenous nerve 
(internal or long saphenous nerve) lies on the lateral side of the 
femoral artery in the femoral triangle and at the upper part of the 
adductor canal. At the lower part of the canal it crosses in front 
of the femorel artery and gains its medial side. It leaves the canal 
through the- lower part of its aponeurotic roof in company with 
with the saphenous branch of the highest genicular artery. It 
then passes downwards beneath the sartoiius and, emerging 
from beneath that muscle at its posterior border, pierces the deep 
fascia at the medial side of the knee. Its subsequent course 
will be examined during the dissection of the leg. In the adductor 
canal it gives off a filament which pierces the aponeurotic roof of 
the canal and joins the .subsartorial ple.xus. Before piercing the 
fascia lata it gives off the infrapatellar branch at the medial side 
of the knee which pierces the sartorius and the fascia lata and 
joins the patellar ple.xus. The muscular branches of the posterior 
division are : — (1) The nerve to the rectus femoris which enters 
its deep surface at the upper part and supplies a twig to the hip 
joint. (2) The nerve to the vastus medialis accompanies the 
saphenous nerve and enters the adductor canal ; in the upper 
part of the adductor canal the nerve lies on the surface of the 
muscle. Then it enters into the substance of the muscle at about 
its middle and gives off a filament which supplies the knee joint. 
(3) The nerve to the vastus lateralis descends with the descending 
branch of the lateral femoral circumflex artery, supplies the 
muscle and sends a twig to supply the knee joint. (4) The nerve 
to the vastus intermedins are two or three in number and enter 
the anterior surface of the muscle. Of these the most medial 
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filament supplies the articularis genus and the knee joint by 
passing through the vastus intermedius. 

Diieotions. The intermuscular septa of the fascia lata and 
the iliotibial tract can now be properly examined. 

Three strong inteimuscular septa pass from the deep surface 
of the fascia lata. The lateral intermuscular septum is strong 
and is attached to the lateral lip of the linea aspera and to its 
lower prolongation. It separates the vastus lateralis from the 
short head of biceps fcmoris. The medial intermuscular septum 
is thinner than the lateral and is attached to the medial lip of 
the linea aspera and to its lower prolongation. It separates 
the vastus medialis from the adductor muscles and the pectineus. 
The posterior intermuscular septum is the thinnest of the three 
and is placed between the adductor and hamstring muscles. 
Besides these other small processes are given off from the fascia 
lata which pass between the muscles. 

The iliotibial tract stretches along the lateral aspect of the 
thigh. Above it is attached to the anterior part of the iliac 
crest and below (i) to an elevation on the lateral condyle of the 
tibia which extends from the fibular facet to the uppiT margin 
of the tuberosity, and (2} to the head of the fibula. It receives 
the insertion of the tensor fascia- lata and the greater part of the 
insertion of the gluta-us maximus. The portion of the band 
corresponding to the origin of the tensor fascia lata descends 
as two layers, one superficial and the other deep to the muscle, 
and at the lower limit of this muscle the two layers unite — thus 
the muscle is inserted at the line of union of the two layers 
of the tract. The glutaeus maximus is inserted into the band 
posteriorly at the level of the greater trochanter. The band 
helps to steady the pelvis and keep the knee joint straight in 
standing. 

Directions. The muscles in front of the thigh should now 
be cleaned and studied. Remove the portion of the fascia lata 
covering the surface of the tensor fascise lata;. 

The Tensor Fasciae Latee (Tensor fascise femoris) arises (i) 
from the anterior part of the outer lip of the iliac erest to the 
extent of about an inch ; (2) from the outer aspect of the anterior 
superior iliac and the notch below it ; and (3) from the deep 
surface of the fascia lata. It lies between the two layers of the 
upper portion of the iliotibial tract and is inserted into the line 
of union of the two layers of the tract at the junction of the upp)er 
with the middle third of the thigh. It is supplied by the lower 
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branch of the superior gluteal nerve which enters its deep 
surface. It makes the fascia lata tense. It adducts the thigh 
and rotates it inwards. 

The Sartorius is the longest muscle in the body ; it arises 
from the anterior superior iliac spine and from the upper half 
of the notch lying below it. It passes obliquely in front of the 
upper third of the thigh from the lateral to the medial side. It 
then proceeds almost vertically downwards to the medial side 
of the knee lying on the roof of the adductor canal opposite the 
middle third of the thigh. Its tendon of insertion expands into 
an aponeurosis which is inserted (i) into the upper part of the 
medial surface of the body of the tibia in front of the insertions 
of the gracilis and semitendinosus. It is also inserted (2) into 
the deep fascia of the leg by an expansion from its lower bordet 
and (3) into the articular capsule of the knee joint by an expansion 
from its upper margin. The muscle is supplied by a branch 
from the anterior division of the femoral nerve. It is a flexor 
of the knee and hip joints. It also rotates the leg inwards and 
the thigh outwards. 

Dissection. Dividt: the iliotibial tract below the insertion 
of the tensor fascire latie. 

The Quadriceps Femoris is a large fleshy mass occupying 
the front of the thigh. It consists of four portions which unite 
at the lower part of the thigh to form a common tendon of inser- 
tion. The four portions are ; —The rectus femoris placed in front 
and superficially, the vastus lateralis laterally, the vastus 
medialis medially, and the vastus intermedins covering the 
anterior and lateral surfaces of the femur. 

The Rectus Femoris has two heads of origin. The anterior 
or striaght head arises- by a tendon from the anterior inferior 
spint' of the ilium. The posterior or reflected head arises by a 
tendon from the groove on the dorsum of the. ilium above the 
acetabulum. The two heads unite into a single tendon which 
extends into an aponeurosis on the anterior surface of the 
muscle ; the muscular fibres take their origin from this 
aponeurosis from which a fusiform muscle is formed. Above 
the knee the muscle ends in a flattened tendon which is 
developed on the deeji surface of the muscle. This tendon is 
then blended with the tendon of the vasti and is inserted into 
the upper border of the patella. The muscle is supplied by a 
branch from the posterior division of the femoral nerve. 

The VastUB lAteralis (vastus extemus) is the largest part 
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of the quadriceps femoris and is covered by an aponeurosis which 
extends over the upper three-fourths of the superficial surface 
of the muscle. By this aponeurosis it arises (i) from the upper 
part of the intertrochanteric line, (2) from the anterior and 
inferior margins of the greater trochanter, (3) from the lateral 
lip of the gluteal tuberosity, (4) from the upper half of the lateral 
lip of the linea aspera, and (5) from the lateral intermuscular 
septum. It ends below in a flattened tendon which is blended 
with the common tendon of the quadriceps femoris and is 
inserted into the lateral border of the patella. It gives an 

expansion to the articular capsule of the knee joint. It is 

supplied by a branch from the posterior division of the 
femoral nerve. 

The Vastus Medialis (vastus internus) arises (i) from the lower 
half of the intertrochanteric line, (2) from the medial lip of the 
linea aspera and its prolongation below, (3) from the medial 
intermuscular septum, and (4) from the tendons of the 
adductor longus and adductor magnus. The fibres pass down- 
wards and forwards and end in a tendon which is blended 
with the common tendon of the quadriceps femoris and is 
inserted into the medial border of the patella. It gives an 

expansion to the articular capsule of the knee joint. The 

muscle is supplied by a branch from the posterior division 
of the femoral nerve. 

The Vastus Intermedius (crureus) arises (i) from the upper 
two-thirds of the anterior and lateral surfaces and the lateral 
border of the femur, and (2) from the lower jiart of the lateral 
intermuscular septum. It ends below in a tendon which forms 
part of the common tendon of the quadriceps femoris and is 
inserted into the upper borUer of the patella. The muscle gets 
its nerve-supply from the posterior division of the femoral nerve. 

The Tendon ol the Quadriceps Femoris is formed by the 
blending together of the tendons of the four divisions of the 
muscle. It is inserted into the base of the patella ; the super- 
ficial fibres are prolonged over the anterior surface of the patella 
and become continuous with the liganientum patellie, thus gain- 
ing an insertion into the rough part of the tuberosity of the tibia. 
Expansions are given off from it on either side of the patella 
which blend with the articular capsule of the knee joint. 

Dissection. Divide the rectus femoris at about its middle 
and reflect the lower part downwards. Make a longitudinal 
incision through the lower part of the vastus intermedius on 
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the anterior aspect of the femur. On separating the margins 
of the incision the articularis genus is exposed as also the nerve 
filament which descends along the media! border of the vastus 
intermedins and terminates in the articularis genus and the 
articular capsule of the knee joint. 

The Articularis Oenus (suberureus) arises by fleshy slips from 
the anterior surface of the femur about three inches above its 
patellar surface. It is inserted into the upper part of the arti* 
cular capsule of the knee joint. It derives its nerve-supply 
from the femoral nerve. 

Actions . — -All parts of the quadriceps femoris extend the 
knee joint ; the rectus femoris can also flex the hip joint over 
which it passes. The articularis genus draws upwards the 
upper part of the articular capsule of the knee joint during 
extension. 

Lateral Femoral Circumflex Artery (Fig. 173). — Its terminal 
branches may now be examined. Its origin from the arteria 
profunda femoris has been noticed. It passes lateralwards 
between the divisions of the femoral nerve and under cover of 
the sartorius and rectus femoris and divides into an ascending, 
a descending and a transverse branch. The ascending branch 
passes upwards beneath the tensor fasciae latie and anastomoses 
with the superior gluteal artery. The descending branch passes 
downwards on the vastus lateralis accompanied by the nerve 
to that muscle. It supplies the muscle and anastomoses with 
the superior lateral genicular branch of the popliteal artery on 
the lateral side of the knee. It also supplies twigs to the neigh- 
bouring muscles. The transverse branch passes transversely 
lateralwards between the vastus lateralis and the vastus intcr- 
inedius, pierces the former muscle below the greater trochanter, 
where it has been seen to join the crucial anastomosis. 

Vascular Anastomosis around the Knee joint. — In well 
injected subjects the student .should trace the anastomoses of 
the blood vessels around the knee. The anastomotic arch 
formed by the musculo-articular branch of the highest genicular 
artery with the superior lateral genicular artery above the knee 
joint should be defined. The anastomosis between the terminal 
branches of the superior genicular arterids and their inoscula- 
tions with the inferior genicular arteries of the corresponding 
sides should be traced. The descending branch of the lateral 
femoral circumflex artery has been already seen to join this 
anastomosis from above, A branch from the anterior tibial 
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artery, called the anterior tibial recurrent artery, joins the 
inferior genicular arteries from below, 

MEDIAL SIDE OF THE THIGH 

Devote one day to the dissection of this region. 

The muscles on the medial side of the thigh are the 
adductores longus, brevis and magnus, the gracilis and 
pectineus. Medial to all and the longest, is the gracilis. The 
remaining muscles are arranged in three planes. Thus the pectineus 
and the adductor longus form the anterior layer ; the adductor 
brevis, the intermediate layer, and the adductor magnus, the 
posterior layer. This demarcation into three layers can be 
easily followed as the anterior branch of the obturator nerve 
and a part of the profunda artery are placed between the 
anterior and intermediate layers ; while the posterior branch 
of the obturator nerve is placed between the intermediate and 
posterior layers. The insertions of the iliopsoas, the obturator 
extemus and the extrapclvic portion of the obturator artery 
come under the present dissection. 

The Gracilis (Fig. 172) is a long flat ribbon-like muscle 
situated on the medial side of the thigh. It arises (i) from the 
anterior margin of the lower half of the symphysis pubis, and 
(2) from the anterior margin of the upper half of the pubic arch. 
The muscle passes along the medial side of the thigh and along 
the back part of the medial condyles of the femur and tibia 
and ends in a flattened tendon which is inserted into the upper 
part of the medial surface of the body of the tibia. The tendon 
of insertion is situated above the insertion of the semitendinosus 
and beneath the tendon of the sartorius with which it is partly 
blended. The tendon gives off an expansion to the deep 
fascia of the leg and is separated from the tibial collateral 
ligament of the knee joint by a mucous bursa. The gracilis is 
supplied by the anterior branch of the obturator nerve. It 
adducts the thigh, bends the knee and rotates the leg inwards. 

The Adductor Longus arises by a thick stout tendon from 
the anterior surface of the medial portion of the superior ramus 
of the pubis in the angle between the sjmphysis and the pubic 
crest. It soon expands into a broad muscle and is inserted 
by an aponeurosis into the intermediate line of the linea aspera 
between the vastus medialis and adductor magnus. It is supplied 
by the anterior branch of the obturator nerve, It adducts the 
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thigh and flexes the hip joint ; it is also an external rotator 
of the thigh. 

The Pectineus is a quadrilateral muscle, which arises from 
the pecten pubis and the triangular surface in front of it, and 
from the deep surface of the fascia covering it. The muscle 
passes downwards, lateralwards and backwards and is inserted 
into the line descending from the lesser trochanter to the linea 
aspera. It is supplied by a branch from the femoral nerve and 
sometimes also by the anterior branch of the obturator nerve 
and by the accessory obturator nerve when present. Its action 
is like that of the adductor longus. 

Dissection. Divide the adductor longus and pectineus near 
their origin and reflect them downwards and lateralwards. 
While reflecting the pectineus the student should search for 
the accessory obturator nerve because if this nerve is present 
it will be seen to lie under cover of the pectineus . The arteria 
profunda femoris and the anterior branch of the obturator nerve 
which lie on front of the adductor brevis are now exposed. 

The Adductor Brevis arises from the anterior surface of the 
medial portion of the superior ramus and from the anterior sur- 
face of the inferior ramus of the os pubis lateral to the origin 
of the gracilis. It passes downwaids, lateralwards and back- 
wards to be inserted into the whole of the line extending from 
the lesser trochanter to the imea aspera and into the upper part 
of the linea aspera behind the insertion of the pectineus. It 
is supplied by the obturator nerve Its action is like that of the 
adductor longus. 

Insertion of the Iliopsoas. — The tendon of the psoas major 
Teceives nearly the whole of the fibres of the iliacus and is con- 
jointly inserted into the lesser trochanter of the femur ; some 
of the fibres of the iliacus are inserted into the body of the bone 
immediately below for nearly an inch. 

The Arteria Profunda Femoris has been traced from its origin 
in the femoral artery to the point where it passes under cover of 
the adductor longus (p. 585). The remaining part of its course 
is now exposed. It is now seen to lie between the adductor 
longus in front and the adductores brevis and magnus behind. 
The terminal part of the artery pierces the adductor magnus a 
little above the aperture in it for the femoral vessels and is some- 
times called the fourth ■perforating artery. The branches given 
off from the profunda femoris are : — (i) The lateral femoral 
circumflex artery which has been already examined. (2) The 
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medial femoral circumflex artery. It passes backwards at first 
between the pectineus and the psoas major and then between 
the adductor brevis and the obturator extemus and divides 
into terminal branches. It gives off (a) muscular branches to 
the neighbouring muscles ; {h) an acetabular branch which enters 
the acetabular notch beneath the transverse acetabular ligament 
to supply the interior of the hip joint ; (c) the terminal branches, 
superficial and deep. The superficial branch has been seen to 
appear in the gluteal region between the adductor magnus and 
the quadratus femoris and join the crucial anastomosis. The deep 
branch has been traced to the trochanteric fossa along the tendon 
of the obturator extemus. (3) Three perforating arteries — they 
pierce the aponeurotic insertion of the adductor magnus close 
to the linea aspera and reach the back of the thigh. The flrsi 
perforating artery issues near the lower border of the pectineus 
and passes backwards piercing the adductor brevis and adductor 
magnus. The second perforating artery i.ssucs below the first 
or in common with it and proceeds backwards piercing the same 
muscles ; the nutrient artery of the femur is usually derived from 
it. The third perforating artery issues below the adductor brevis 
and pierces the adductor magnus only. The anastomoses of 
the perforating arteries with each other have been examined 
at the back of the thigh. (4) The muscular branches supply 
the adductor muscles between which the parent trunk passes. 

Obturator Nerve ■ — its origin from the lumbar plexus and 
course in the pelvis have been described (p. 100). It emerges frcjm 
the pelvis through the upper the part of the obturator foramen 
along with the obturator vessels and within the! foramen it divides 
into an anterior and a posterior branch. The anterior branch 
passes downwards upon the anterior surface of the adductor 
brevis and lies under cover of the pectineus and adductor longus. 
It then descends upon the femoral artery and finally breaks up 
into minute twigs over its walls. It supplies (i) an articular 
twig to the hip joint ; (2) branches to the gracilis, adductor longus 
aaid adductor brevis and occasionally to the pectineus; (3) a twig 
which issues at the lower border of the adductor longus and 
joins the subsartorial plexus. Occasionally this twig not only 
sends a filament to the subsartorial plexus but is continued down- 
wards as a cutaneous branch along the posterior border of the 
sartbrius to the medial side of the upper third of the leg. The 
anterior branch of the obturator nerve is joined by a filament 
from the accessory obturator nerve, when that nerve is present. 
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Disssotion. Divide the adductor brevis close to its origin 
and reflect it downwards and lateralwards. The posterior branch 
of the obturator nerve is exposed which should be fully dissected 
out. 

The posterior branch of the obturator nerve passes through 
the obturator externus and supplies it. It then descends behind 
the adductor brevis and in front of the adductor niagnus and 
is exhausted while supplying branches to the latter muscle. It 
gives an articular branch which pierc<;s the adductor magnus 
above the opening for the femoral vessels and accompanies the 
popliteal artery to the knee joint (p. 568). 

Accessory Obturator Nerve. — Its origin from the lumbar 
plexus has been described (p too). It leaves the pelvis under 
cover of the pectineus, supplies a twig ((' the hij) joint and ends 
by joining the anterior branch of th(> obturator nerve. Occa- 
sionally It supplies a twig to the pectineus. 

The Adductor Magnus is triangular in shape with its base 
directed upwards ; its lateral side is attaehi'd to the femur ; its 
medial side is frc'e. It arises (i) from the anterior surface of 
the inferior rami of the os pubis and ischium ; and (2) from the 
lateral margin of the inferior triangular porlion of the tuberosity 
of the ischium. The fibres which arise from the inferior ramus 
of the os pubis arc horizontal in direction and are inserted into 
a line medial to the gluteal tuberosity of the femur. The fibres 
which arise from the tuberosity of the ischium arc almost 
vertical in direction and end in a tendon which is inserted into 
the adductor tubercle and to the medial intermuscular septum. 
The fibres which arise from the inferior ramus of the ischium, 
pass obliquely downwards and lateralwards and are inserted 
by an ajxineurosi.s into the intermediate line of the linca aspera 
and into the upper part of its medial prolongation below. Close 
to its insertion int o the linea aspera are seen a series of tendinous 
arches which transmit the three perforating arteries, the termi- 
nal part of the arteria profunda femoris and the femoral vessels. 
The lowest opening is the largest and is for the last named vessels'. 
The muscle is supplied by the sciatic nerve and by the posterior 
branch of the obturator nerve. It acts like the other adductor 
muscles. 

Dissection. Divide the adductor magnus at its origin and 
reflect it lateralwards. The obturator externus is now fully 
exposed. 

The Obturator Externus is a fan-shaped muscle which arises 
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by its broad base (i) from the anterior surface of the rami of the 
os pubis and the inferior ramus of the ischium close to the medial 
margin of the obturator foramen ; and (2) from the medial two- 
thirds of the outer surface of the obturator membrane. The 
fibres pass backwards and lateralwards and converge to a tendon 
which ascends along the back part of the neck of the femur to 
be inserted into the trochanteric fossa. It is supplied by the 
posterior branch of the obturator nerve which passes through 
its substance. It fle-Kcs the hip joint and rotates the thigh lateral- 
wards. 

Dissection. Detach the obturator externus from its origin. 
The obturator vessels which lie under cover of the muscle are 
exposed. 

Obturator Artery. — Its origin and course through the pelvis 
have been described (p. in). It issues out of the pelvis 
through the obturator canal accompanied by the obturator 
nerve and divides into an anterior and a posterior branch. The 
anterior branch runs fonv'ards and then downwards along the 
medial margin of the obturator foramen and anastomoses with 
the posterior branch. The posterior branch runs downwards 
along the lateral margin of the obturator foramen and then curves 
upwards to anastomose with the anterior branch ; this anastomosis 
completes an arterial circle upon the obturator membrane along 
the circumference of the obturator foramen. Muscular branches 
are. given off from both the branches to the adductor muscles 
and the obturator externus. An articular twig is given off from 
the posterior branch which enters the hip joint through the 
acetabular notch. 

COXAL ARTICULATION OR HIP JOINT 

The hip joint is a typical ball-and-socket joint formed by 
the reception of the head of the femur into the acetabular cavity. 
The ligaments belonging to this joint are : — (i) the articular 
capsule, (2) the glenoidal labrum, (3) the transverse acetabular 
ligament ; and (4) the ligamentum teres ffemoris. 

Dissection. The student should first expose and clean the 
articular capsule of the hip joint. Divide the femoral vessels 
and nerve about an inch {2.5 cm.) below the inguinal ligament. 
Divide the sartorius and the rectus femoris two inches below 
their origin. Detach the iliopsoas from its insertion into the 
lesser trochanter and raise it from the anterior aspect of the 
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articular capsule. Note that a mucous bursa is interposed 
between the iliopsoas and the articular capsule. 

The Articular Capsule is very strong and is not loose like that 
of the shoulder loint. In the hip bone it is attached in front 
to the outer surface of the glenoidal labrum ; above and behind 
to the rim of the acetabulum beyond the glenoidal labrum ; 
and below to the transverse acetabular ligament. In the femur 
It is attached in front to the intertrochanteric line ; above, to 
the base of the neck ; behind, to the posterior surface of the neck 
half an inch above the intertrochanteric crest ; and below, to 
the lower part of the neck. From this tine of attachment to the 
femur some of the deep fibres of the articular capsule are pro- 
longed upwards on to the neck of the femur and are thrown into 
longitudinal ridges. This reflection is called the retinacula. 
The articular capsule is thick at the upper and front aspect of 
the joint where the fibres composing it are directed longitudinally 
from one bone to the other. It is thin at the lower and back 
part where the fibres are disposed circularly forming what is 
called the zona orbicularis. The mucous bursa lying between 
the front part of the articular capsule and the iliopsoas has been 
already noted ; sometimes it communicates with the synovial 
stratum of the capsule. The blending of the capsule with the 
tendon of the gluta;us minimus has also been noted. 

Certain accessory bands of the articular capsule should now 
be examined. These are ; — 

(1) The iliofemoral ligament (Y-shaped ligament of Bigelow) 
is the thickest and strongest band of the capsule. Its shape 
is in reality like that of an inverted Y and it is attached to the 
anterior inferior spine of the ilium by the stem of the Y. 
Below, the two limbs diverge ; the lateral limb, called the iliotro- 
chanteric ligament, is fixed to the upper end of the intertrochanteric 
line ; the medial limb is attached to the lower end of the same 
line. The intervening portion of the capsule between the two 
limbs is thin. 

(2) The pubocapsular ligament (pubofemoral ligament) is 
attached above to the iliopectineal eminence and the obturator 
membrane. Below it blends with the lower and front part of 
the capsule under cover of the medial band of the iliofemoral 
ligament. 

(3) The ischiocapsular ligament arises from the ischium below 
the acetabulum and the fibres pass upwards and lateralwards 
along the back part of the capsule with which they are blended. 
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Dissection. The joint should now be opened by a circular 
cut along the middle of the capsule. 



Fig. 174.— Ligaments of the hip joint (Sappey). 

1. IliO'femoral ligament (cut). 7. Attachment of articular capsule. 

2. Glonoidal labrum. 8. Neck of femur (extracapsular 

3. Ligamentum teres femoris. part). 

4. Attachment of the same into the 9. Greater trochanter. 

head of the femur. 10. Trochanteric fossa. 

5. Head of the femur. ii. Lesser trochanter. 

6. Neck of the femur. 12, Intertrochanteric crest. 

The Synovial stratum lines Ihc inner surface of the fibrous 

capsule and is reflected on both surfaces of the glenoidal labrum. 
Then it lines the acetabular cavity and the ma,ss of fat lying 
at its bottom, ensheaths the ligamentum teres femoris and is 
reflected on the head and on the retinacula covering the intra- 
capsular portion of the neck of the femur. 

The glenoidal labrum (cotyloid ligament) is a circular fibro- 
cartilaginous biuid which deepens the acetabular cavity. It 
is attached to the margin of the acetabulum and to the transverse 
acetabular ligament which bridges over the acetabular notch. 
Its attached margin is thicker than the free margin which serves 
to narrow the mouth of the acetabulum. Its surfaces are lined 
by the synovial stratum. 

The transverse acetabular ligament bridges over the aceta- 
bular notch and is attached to its margins. Laterally it gives 
attachment to the glenoidal labrum and medially bounds the 
acetabular notch converting it into a foramen for the passage of 
articular vessels and nerves to the joint. 
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The' UKamenttuu terfts femoris is a triangular band attached 
by its apex to the upper part of the fovea capitis femoris. The 
base of the ligament is expanded and consists of two thickened 
bands and an interfnediate thin portion. The thickened bands 
are fixed to the margins of the acetabular notch and the inter- 
mediate thin portion is attached to the transverse acetabular 
ligament. The ligament iS invested by the synovial stratum. 

A mass of fat (Haversian gland) occupies the rough depression 
at the bottom of the acetabulum. It is covered by the synovial 
stratum and the ligamentum teres rests against it. 

The arteries which enter the hip joint through the acetabulaf 
notch are the articular twigs derived from the medial femoral 
circumflex artery and posterior branch of the obturator artery. 
The nerves which enter the joint through the same notch are 
the articular twigs derived from the anterior branch of the 
obturator and accessory obturator nerves. 

Movements. — The hip joint permits of the same kinds of move- 
ment as the shoulder joint but all of them are of a more limited 
extent. The strong iliofemoral ligament stops any attempt 
to carry the femur beyond a straight line with the trunk and 
maintains the erect position of the body without muscular 
exertion. 

The flexors of the hip joint are ; the iliacus, psoas major, pecti- 
neus, rcctus.femoris and adductors. The extensors are : glutaeus 
maximus, biceps femoris, semimembrancsus and semitendinosus. 
The abductors are : gluta;us medius, glutJEUs minimus, tensor 
fascias latse and sartorius. The adductors are ; adductores longus, 
brevis and magnus, gracilis and pcctineus. The medial rotators 
are : tensor fascia; lat;c, glutaeus medius and glutaeus minimus. 
The lateral rotators are : the sartorius, quadratus femoris, piri- 
formis, obturatores, gemelli and adductores. 

Dizections. The limb should now be removed from the 
body by (Uviding the ligamentum teres. The muscles should 
not be removed from the femur but about two inches of each 
should be left attached to the femur for future examination. 

■ THE ANTERIOR REGION OF THE LEG AND 
DORSUM OF THE FOOT 

' AoBtolUF. — The student should feel for himself 

the bony landmarks before the skin is reflected : — The anterior 
crest of the tibia Or the shin ; the medial margin and thedial 
70 
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- surface of the body of the tibia ; the lower fourth of the body 
of the fibula ; and the two malleoli. The tip of the medial mal- 
• leolus lies on a higher level than that of the lateral malleolus. 
Along the lateral margin of the foot can be felt the subcutaneous 
lateral surface of the calcaneus ; the cuboid in front of it ; and the 
tuberosity at the base of the fifth metatarsal bone. Along the 
medial margin of the foot should be felt and identified the 
medial process of the calcaneal tuberosity ; the medial margin 
of the sustentaculum tali ; the tuberosity of the navicular 
bone ; the medial surface of the first cuneiform bone ; and 
the first metatarsal bone. 

Directions. The limb should be placed at a convenient 
height by putting a block beneath the knee. The foot should 
be extended in order that the muscles on the dorsum of the foot 
are put on stretch, and fixed in this position by hooks. 

Dissection. The following incisions (Fig. 4) are to be made : 
(i) a vertical incision along the middle line of the front of the 
Teg and ankle and along the middle line of the dorsum of the 
foot up to the cleft between the second and third toes ; (2) a 
transverse incision across the front of the ankle joint ; (3) a 
■-Curved incision across the dorsum of the foot along the roots of 
the toes. Four flaps of skin are thus obtained : the upper medial 
flap is to be reflected medially to the full extent so that the medial 
region of the leg is fully exposed ; the upper lateral flap should be 
similarly reflected so that the lateral region of the leg is fully 
exposed ; the two lower flaps are to be reflected to their respective 
sides so that a complete view of the dorsum of the foot is obtained. 
The skin from the dorsal aspect of each toe is to be reflected by 
making a median longitudinal incision along the dorsum of each 
toe. 

The Superficial Fascia of the front of the leg and the dorsum 
of the foot contains a limited amount of fat and in it are contained 
the various superficial veins and cutaneous nerves. These are 
to be dissected out in the order they are described below. 

Superficial Veins. — Two dorsal digital veins run along the 
dorsum of each toe ; one is placed along the medial side of the 
dorsum of the toe and the other on its lateral side. On reaching 
the clefts between the toes they receive intercapitular veins from 
the plantar digital veins. The two dorsal digital veins which 
iiin along the two contiguous sides of adjacent toes unite at the 
clefts between them to form a trunk ; in this way four trunks, 
called the dorsal metatarsal veins, are formed which terminate in 
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the dorsal venous arch. The medial dorsal digital vein (medial 
marginal vein) of the great toe opens into the medial end of the 
dorsal venous arch while the lateral dorsal digital vein of the little 
toe (lateral marginal vein) terminates in the lateral end of the 
arch The dorsal venous arch extends across the distal end of the 
metatarsal bones. This venous arch receives along its convexity 
the four dorsal metatarsal veins. A network of veins is situated 
in the concavity of the arch and communicates with it. The 
great saphenous vein begins at the junction of the medial end of 
the dorsal venous arch with the medial dorsal digital vein of the 
great toe. It ascends in front of the medial malleolus and along 
the medial side of the leg and is accompanied by the saphenous 
nerve in the leg and foot. Its course along the thigh and its 
termination in the femoral vein have been examined (p. 578). 
The small saphenous vein begins at the junction of the lateral 
end of the dorsal venous arch with the lateral dorsal digital vein 
of the little toe. It ascends behind the lateral malleolus into 
the back part of the leg, where it will be traced subsequently. 
It is accompanied by the sural nerve. 

Cutaneous Nerves (Fig. 170). — (i) The sa^AwoMswerne descends 
along the medial side of the leg by the side of the great 
saphenous vein and terminates at the medial side of the dersum 
of the foot. Sometimes it can be traced as far as the ball of 
the great toe. It communicates with the medial branch of the 
superficial peroneal nerve. (2) The sural nerve follows the 
course of the small saphenous vein and runs below the lateral 
malleolus. It then receives the name of the lateral dorsal cuta- 
neous nerve of the foot and proceeds along the lateral side of the 
dorsum of the foot and the little toe. It communicates medially 
with the intermediate dorsal cutaneous nerve. (3) The super- 
ficial peroneal nerve pierces the deep fascia at the junction of 
the middle and lower thirds of the leg and close to the medial 
side of the fibula ; it divides into medial and intermediate dorsal 
cutaneous nerves. The medial dorsal cutaneous nerve divides 
into two dorsal digital branches. One of these passes to the 
medial side of the dorsum of the foot, supplies the skin over the 
part and communicates with the saphenous nerve. It is con- 
tinued along the medial side of the great toe and also communi- 
cates with the terminal part of the deep peroneal, nerve at the 
cleft between the first and second toes. The other dorsal digital 
branch passes towards the cleft between the second and third 
toes and divides into two branches which supply the oontigaous 
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sides of these toes. The intermediate dorsal ctdaneous nerve 
passes along the lateral side of the dorsum of the foot and divides 
into two dorsal digital branches ; one of which bifurcates to 
supply the contiguous sides of the third and fourth toes while 
the other bifurcates to supply the contiguous sides of the fourth 
and fifth toes. It communicates laterally with the lateral dorsal 
cutaneous nerve. (4) The medial terminal branch of the deep 
peroneal nerve pierces the deep fascia over the first interosseous 
space, communicates with the medial dorsal cutaneous nerve 
and bifurcates to supply the contiguous sides of the great and 
second toes. (5) The lateral sural cutaneous nerve has been seen 
to arise from the common peroneal nerve. It supplies the skin 
On the anterolateral aspect of the upper part of the leg. 

Dissection. Remove the fatty superficial fascia and clean the 
surface of the deep fascia. 

The Fascia Croris or Deep Fascia of the leg docs not form, 
like the fascia lata of the thigh, a complete covering of the leg. 
It is absent over the medial surface of the tibia and over the 
head and malleolus of the fibula — in which situations it is blended 
with the periosteum. It is thick and strong at the upper part 
of the front of the leg where it gives origin to the muscles of that 
region from its deep surface. It becomes thinner as it passes 
to the lower part of the leg and reaching the ankle becomes 
thick again. It is attached around the knee to the patella, the 
tuberosity and condyles of the tibia and head of the fibula ; 
and in front of the leg to the anterior and medial borders of 
the tibia. It gives off intermuscular septa from its deep surface 
which will be examined during the reflection of the fascia. Five 
thickened fibrous bands are seen in the deep fascia around the 
ankle. They keep the tendons in situ in their passage to the 
foot. These bands may now be examined in detail. 

(1) The transverse crural ligament (upper part of the anterior 
annular ligament) is a broad thickened band which lies in front 
of the lower part of the leg and stretches between the lower ends 
of the anterior border of the tibia and of the anterolateral border 
of the fibula. It retains the tendons of the tibialis anterior, 
extensor hallucis longus, extensor digitorum longxrs and pero- 
neus tertius in situ. 

(2) The cruciate crural ligament (lower part of the anterior 
ligament) is placed in front of the ankle and is continuous below 
.with the deep fascia on the dorsum of the foot. It presents the 
appearance of Y the stern of which is directed laterally, overlies 
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the tendon of the extensor digitomm longus and peronseus 
tertius and is attached to the anterior part of the upper surface' 
of the calcaneus. Of the two diverging limbs of the Y the proximal 
one passes upwards and medialwards to be attached to the 
anterior margin of the medial malleolus over the tendon of the 
extensor hallucis longus but splits to enclose the tendon of the 
tibialis anterior iu its course. The distal limb passes downwards 
and medialwards over the tendons of the extensor hallucis 
longus and tibialis anterior and is blended with the plantar 
aponeurosis at the medial margin of the foot. Further 
examination of the cniciate ligament will reveal that it forms 
three separate compartments as it stretches in front of the ankle 
and that the lateral compartment contains the extensor 
digitorum longus and peronaeus tertius ; the middle compartment 
gives passage to the extensor hallucis longus ; and the medial 
compartment transmits the tibialis anterior. 

(3) The laciniate ligament will be studied later on. 

(4, 5) The peroneal retinacula are two in number, superior 
and inferior. They bind the tendons of the peronsi longus 
and brevis in position. The superior peroneal retinaculum 
(external annular ligament) extends from the posterior border 
of the lateral malleolus to the back part of the lateral surface 
of the calcaneus. The inferior peroneal retinaculum is attached 
at one end to the anterior part of the upper surface of the cal- 
caneus where it is continuous with the stem of the cruciate 
crural ligament. Its other extremity is fixed to the trochlear 
process and anterior part of the lateral surface of the calcaneus. 

Deep fascia and mucous sheaths on the dorsam of the foot. — 
The deep fascia on the dorsum of the foot is thin, membranous 
and is continuous with the plantar aponeurosis on either side. 
The mucous sheaths found on the dorsum of the foot are : 
(i) the sheath of the tibialis anterior which extends from 
the upper border of the transverse crural ligament to the 
proximal part of the navicular bone. (2) The sheath of the 
extensor hallucis longus extends from the lower margin of the 
transverse crural ligament to the base of the first metatarsal 
bone. (3) Tlie sheath of the extensor digitorum longus and 
peronseus tertius extends from the lower margin of the trans- 
verse crural ligament to the level of the base of the fifth meta- 
tarsal bone. The limits of these sheaths can be verified either 
by injecting coloured fluid or by passing a probe into each of 
them near the transverse crural ligament. 
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Dissection. The deep fascia on the front of the leg is now to 
be removed. Keep the transverse and cruciate crural ligaments 
intact so that the tendons are retained in position. Make 
a vertical incision in the deep fascia between the two bones of 
the leg and reflect the two portions on either side. While refleciing 
the deep fascia note that the muscles on the front of the leg 
take their origin from its deep surface at the upper part of the 
leg. Observe that a strong intermuscular septum, called the 
anterior fibular intermuscular septum, extends from the deep 
surface of the fascia to the anterolateral border of the fibula 
and separates the muscles on the front of the leg from the 
peronffii longus and brevis. Remove the deep fascia from the 
dorsum of the foot. Five muscles, viz. the tibialis anterior, 
extensor digitorum longus, exten.sor hallucis longus, peronmus 
tertius, and extensor digitorum brevis are now exposed ; these 
should be cleaned and studied. 

The Tibialis Anterior (Tibialis anticus) is thick and fleshy in 
the upper part, but tendinous in the lowc;r part of the leg. It 
arises (l) from the lateral condyle of the tibia and from the upper 
half of the lateral surface of its body ; (2) from the anterior 
surface of the interosseous membrane ; (3) from the deep fascia 
of the leg; and (4) from the intermuscular septum between it 
and the extensor digitorum longus. The muscle ends in a 
stout tendon which passes beneath the transverse and cruciate 
crural ligaments and is inserted into the medial and inferior 
surfaces of the first cuneiform bone and into the medial side of 
the base of the first metatarsal bone. It is supplied by the deep 
peroneal nerve. It flexes the ankle joint and inverts the foot. 

The Extensor Digitorum Longus arises (i) from the lateral 
condyle of the, tibia ; (2) from the head and upper three-fourths 
of the anterior surface of the body of the fibula ; (3) from the 
upper part of the interosseous membrane ; (4) from the inter- 
muscular septum between it and the tibialis anterior ; (5) from 
the anterior fibular intermuscular septum ; and (6) from the deep 
fascia of the leg. The muscle ends in a tendon which passes 
beneath the transverse and cruciate crural ligaments to the 
dorsum of the foot and divides into four slips for the lateral 
four toes. On the dorsal aspect of the first phalanx each slip 
widens into an expansion and receives the insertions of the 
corresponding lumbrical and interosseous muscles. Opposite 
the metatarsophalangeal articulations the tendons for the second, 
third, and fourth toes are each joined laterally by a tendon 
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of the extensor digitorum brevis. The mode of insertion of the 
expansion of the extensor tendon is the same as that of the 
corresponding tendon of the finger. Thus opposite the first 
interphalangeal articulation the expansion splits into an inter- 
mediate and two collateral slips. The intermediate slip is 
attached to the dorsum of the base of the second phalanx. The 
two collateral slips reunite on the dorsum of the second phalanx 
to be inserted into the dorsum of the base of the third phalanx. 
The muscle is supplied by the deep peroneal nerve. It e.xtends 
the phalanges of the toes and also flexes the ankle joint. 

The Extensor Hallncis Longns is placed between the tibialis 
anterior and the extensor digitorum longus. It arises from the 
middle two-fourths of the anterior surface of the fibula medial 
to the origin of the extensor digitorum longus and from the 
interosseous membrane. The muscle ends in a tendon which 
passes beneath the transverse and cruciate crural ligaments. 
It crosses to the medial side of the foot to gain the dorsal aspect 
of the great toe. The tendon usually gives off a slip to the base 
of the first phalanx and is finally inserted into the dorsum of 
the bas(! of the last phalanx. It is supplied by the deep peroneal 
nerve. It extends the phalanges of the great toe and also 
flexes the ankle joint. 

The Peroncaus Tertius is united at its origin with the extensor 
digitorum longus. It arises (i) from the lower fourth of the 
anterior surface of the fibula below the origin of the extensor 
digitorum hnigtis ; {2j from the interosseous membrane ; and 
(3) from the coi responding part of the anterior fibular intermus- 
cular septum. Its tendon passes behind the transverse and 
cruciate crural ligaments with that of the extensor digitorum 
longus and is inserted into the dorsum of the base of the fifth 
metatarsal bone. It is supplied by the deep peroneal nerve. 
It everts the foot and flexes the ankle joint. 

The Extensor Digitorum Brevis arises (i) from the front 
part of the upper surface and the adjoining lateral surface of the 
calcaneus ; (2) from the stem of the cruciate crural ligament ; 
and (3) from the lateral talocalcaneal ligament. The muscle 
divides into four tendons which pass forwards and medialwards 
to the medial four toes. The most medial part of the muscle 
is a separate portion and is called the extensor hallucis brevis ; 
it ends in a tendon which crosses the terminal part of the dorsalis 
pedis artery and becomes inserted into the dorsum of the base 
of the first phalanx of the great toe. The tendons for the second. 
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third and fourth toes are blended with the corresponding tendons 
of the extensor digitorum longuson their lateral sides. The muscle 
is supplied by the lateral terminal branch of the deep peroneal 
nerve. It extends the phalanges of the toes to which it is inserted. 

Oulseotion. Divide the intermuscular septum along its 
entire length between the tibialis anterior and the extensor 
digitorum longus. Separate the extensores digitorum longus 
and hallucis longus from the tibialis anterior and keep them 
apart by hooks . The anterior tibial vessels and the deep peroneal 
nerve are now fully exposed. The anterior tibial artery and its 
branches are to be dissected out. The first branch given off 
from the artery as soon as it appears in front of the leg is the 
anterior tibial recurrent artery which ascends through the fibres 
of the tibialis anterior. Its muscular branches to the muscles 
on either side are to be cleaned. Its anterior medial malleolar 
and anterior lateral malleolar branches are given off proximal 
to the ankle joint. The continuation of the anterior tibial 
artery, viz., the dorsalis pedis artery aird its branches should 
be traced on the dorsum of the foot. The lateral tarsal and 
arcuate arteries will be seen issuing from the lateral side of the 
artery and the medial tarsal artery, from the medial side. 
The terminal branches viz., the first dorsal metatarsal artery 
and the deep plantar artery, will be seen in the proximal 
part of the_ first intermetatarsal space The perforating branch 
of the peroneal artery is to be displayed as it appears in front 
of the leg about two inches above the lateral malleolus by 
drawing aside the tendons of the extensor digitorum longus 
and the peronaeus tertius. Next the deep peroneal nerve is to 
be traced to its termination on the dorsum of the foot into 
medial and lateral branches. Its branches to the neighbouring 
muscles in front of the leg are to be exhibited. 

The Anterior Tibial Artery is one of the terminal branches 
of the popliteal artery and begins at the lower border of the 
popliteus. It gains the front aspect of the leg by passing through 
an aperture in the upper part of the interosseous membrane. 
It then descends in front of the interosseous membrane lying 
at first between the tibialis anterior medially and the extensor 
digitorum longus laterally. Thereafter it lies between the tibialis 
anterior medially and the extensor hallucis longus laterally. 
In the lower third of the leg it lies in front of the lower end of 
the tibia and in front of the ankle is overlapped by the tendon of 
the extensor hallucis longus which crosses it and lies on its medial 
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side. Finally the artery is continued On the dorsum of the foot 
as the ^rs^Sls_£edis"arfery . ’ The deep peroneal nerve lies on the 
lateral side of the artery in the upper third of the leg ; in front 
of the artery in the middle third ; and again on its lateral side 
in the lower third. Two v^jn ae cojnitaptps accDmpaiiy.th£aid<^. 
The branches given off from the artery in front of the leg are ; 
— (i) The anterior tihial recurrent (^rtery which arises Jrom the 
parent trunk as soon as it reaches the front of the leg. Ih 
ascends through the fibres of the tibialis anterior and anastomoses 
with the inferior genicular branches of the popliteal artery. 
(2I The muscular branches are given off from either side of the 
artery and supply the muscles in front of the leg. (3) The anteripr 
medial malleolar artery (internal malleolar artery) arises from the 
parent trunk in front of the lower end of the tibia. It passes 
medialwards behind the tendon of the tibialis anterior and 
anastomoses on the medial malleolus with the posterior medial 
malleolar branch of the posterior tibial artery. a^d the medial, tarsal 
branches of the d()rsalis£e<}is._ (4) The awferior lateral malleolar 
artery (external malleolar artery) arises a little below the 
preceding artery. It passes lateralwards behind the tendons of 
the extensor digitorum longus and the peronasus tertius to the 
lateral aspect of the lateral malleolus and anastomoses with the 
perforating branch of the peroneal artery and with the lateral 
tarsal artery. 

Anterior tibial lymph gland. —This small lymph gland is some- 
times found on the interosseous membrane close to the upper 
end of the anterior tibial arterv. Its efferents open into the popli- 
teal lymph glands. 

The Dorsalis Pedis Artery is the continuation of the anterior 
tibial arEefy on the dorsum of the foot. It commences at a 
point midway between the two malleoli in front of the 
ankle joint and passes forwards to. the proximal part of the 
first intermetatarsal space where it divides into two terminal 
branches, viz., the first dorsal metatarsal . and deep plantar 
arteries. On its medial side is the tendon of the extensor 
hallucis longus ; on its lateral side are the most medial 
tendon of the extensor digitorum longus and the terminal 
part of the deep peroneal nerve. It rests upon the articular 
capsule of the ankle joint, the talxis, navicular and second 
cuneiform bones. It is crossed from the lateral to the 
medial side by the most medial tendon of the extensor digitorum 
brevis. Two venae comitantes accompany it. 

77 
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"^/''Mranches. — (i) The lateral tarsal artery arises when the parent 
** 1 ink lies over the navicular bone. It passes lateralwards under 
cover of the extensor digitorum brevis and anastomoses with the 
lateral plantar artery laterally, with the arcuate artery in front 
and with the anterior lateral malleolar and terminal part of the 
peroneal artery above. (2) The medial tarsal arteries are two 
6r three twigs which pass towards the medial border of the foot 
and anastomose with the anterior medial malleolar artery. 
(3) The arcuate artery (metatarsal artery) passes lateralwards 
across the bases of the metatarsal bones under cover of the 
tendons of the extensor digitorum brevis and anastomoses 
with the lateral plantar and lateral tarsal arteries. At the proxi- 
mal parts of the second, third, and fourth interosseous spaces it 
gives off the second, third, and fourth dorsal metatarsal arteries 
respectively. These pass along the corresponding interosseous 
spaces and opposite the clefts between the toes each bifurcates 
into two dorsal digital arteries to supply the contiguous sides of the 
adjoining toes. The fourth dorsal interosseous artery gives off 
a branch which supplies the lateral side of the little toe. Soon 
after their origin the dorsal metatarsal arteries are joined by the 
posterior perforating branches of the plantar arch and near the 
heads of the metatarsal bones, they are joined by the anterior 
perforating branches of the plantar metatarsal arteries. (4) The 
first dorsal metatarsal artery (arteria dorsalis hallucis) passes 
forwards on the first interosseous .space and, like the other dorsal 
metatarsal arteries, bifurcates to supply the contiguous sides 
of the great and second toes. It gives off a branch which supplies 
the medial side of the great toe. (5) The deep plantar artery 
is the continuation of the dorsalis pedis artery. It dips between 
the two heads of origin of the first dorsal interosseous muscle 
at the proximal part of the first intermetatarsal space and com- 
pletes the plantar arch by joining the lateral plantar artery 
at the sole of the foot. ) 

The perforating branch oj the peroneal artery (anterior peroneal 
artery) appears in front of the lower part of the leg by piercing 
the interosseous membrane about two inches above the lower 
end of the lateral malleolus. It passes laterally and descends 
behind the peronseus tertius to the lateral side of the tarsus 
anastomosing with the anterior lateral malleolar and lateral 
tarsal arteries. 

The Deep Paroneal Nro ve (anterior tibial nerve) begins as 
one of the terilSnSt branches of the common peroneal nerve. 
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between the neck of the fibula and the upper part of the peronajus 
longus . It passes forwards, pierces the extensor digitorum longus 
and gains the front of the interosseous membrane. It descends 
over the membrane and lies on the lateral side of the antcriai: 
tibial artery at the upper third of the leg. Opposite the middle 
third of the leg the nerve overlaps the artery and near the ankle 
again lies to its lateral side. Then it passes behind the transverse 
crural and cruciate crural ligaments and, reaching the dorsum 
of the foot, divides into a medial and a lateral terminal branch! 
In the leg it gives muscular branches to the tibialis anterior, 
extensor digitorum longus, peronams tertius, and extensor hallucis 
longus. In front of the ankle it gives off an articular twig to the 
jeunt. The medial terminal branch proceeds forwards on the 
lateral side of the dorsalis pedis artery. Reaching the first 
intermetatarsal space it gives off an interosseous branch which 
supplies the first dorsal interosseous muscle. It then divides 
into two dorsal digital nerves which supply the contiguous sides 
of the great and second toes. The lateral terminal branch passes 
lateralwards beneath the extensoi digitorum brevis and presents 
an (nlargcmont on it like that seen on the dorsal intero.sseous 
nerve at the wrist. It supplies the extensor digitorum brevis. 
Three interosseous branches corresponding to the three lateral 
interosseous spaces take their origin from the ganglionic enlarge- 
ment and supply the neighbouring joints. The twig for the 
second interosseous space sometimes supplies the second dorsal 
interosseous muscle. 

MEDIAL REGION OF THE LEG 

In this region the student has to examine the following 
structures: — (i) The great saphenous vein which ascends along the 
medial side of the leg. {2) The saphenous nerve descends in 
company with the vein. (3, 4, 5) The insertions of the tendons 
of the sartorms, gracilis and semitendinosus into the upper 
part of the medial surface of the body of the tibia. Note 
that the tendon of insertion of the sartorius expands into a 
broad aponeurosis and embraces the insertion of the gracilis 
and the upper part of the insertion of the semitendinosus. 
(6) Mucous burses exist between the tendons of insertion 
and thus separate them from each other. (7) The , tibial 
collateral ligament is seen beneath the insertions . of the three 
muscles. 
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LATERAL REGION OF THE LEG 

Dissection. Divide the anterior fibular intermuscular sep- 
tum and note the posterior fibular intermuscular septum passing 
ffom the deep fascia to the posterolateral border of the fibula. 
Remove the deep fascia covering the peronsei longus and 
brevis. 

The PeronsBUS Longus is situated on the lateral side of the 
leg. It arises (i) from the head and upper two thirds of the 
lateral surface of the body of the fibula ; (2) from the anterior 
and posterior fibular intermuscular septa ; and (3) from the 
deep fascia covering it. The muscle ends in a tendon which 
passes with the tendon of the peronxus brevis along the groove 
behind the lateral malleolus to the lateral surface of the calcaneus 
being retained in position by the superior and inferior peroneal 
retinacula. On the lateral surface of the calcaneus it lies below 
the peronaeus brevis from which it is separated by the trochlear 
process. The tendon turns round the lateral surface of the 
cuboid to gain the sole of the foot where it will be subsequently 
traced to its insertion into the first cuneiform and the base of 
the first metatarsal bone. The tendon is enclosed by a mucous 
sheath behind and below the lateral malleolus containing also 
the tendon of the peronaeus brevis. But below the trochlear 
process on the lateral surface of the calcanseus it is enclosed 
in a separate mucous sheath which extends proximally to the 
lateral surface of the cuboid or is continuous with the mucous 
sheath enclosing the same tendon in the sole of the foot up to its 
insertion into the base of the first matatarsal bone. Sometimes 
the mucous sheath is interrupted on the lateral surface of the 
cuboid. The muscle is supplied by the superficial peroneal 
nerve. It extends the ankle joint and causes eversion of the 
foot. 

The Feronseus Brevis arises (i) from the lower two-thirds 
of the lateral surface of the body of the fibula, (the upper part 
of this origin is attached anterior to the origin of the peronseus 
longus) : and (2) from the anterior and posterior fibular intermus- 
cular septa. Its tendon passes behind the lateral malleolus 
lying in front of that of the peronaeus longus and enclosed in 
the same mucous sheath with it. On the lateral surface of the 
calcaneus it lies above the trochlear process and has a separate 
mucous sheath. It is inserted into the lateral aspect of the 
tuberosity at the base of the fifth metatarsal bone. The muscle 
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is supplied by the superficial peroneal nerve. It extends the 
ankle joint and also causes eversion of the foot. 

The Common Peroneal Nerve has been traced to the neck 
of the fibula. Its terminal part lies on the lateral side of the 
neck of the fibula under cover of the origin of the peronaeus 
longus. It then divides into the sup)erficial and deep peroneal 
nerves beneath ttiat muscle. Before its division it gives off 
a recurrent articular twig which ascends with the anterior tibial 
recurrent artery to supply the knee joint. 

The Superficial Peroneal Nerve (musculocutaneous nerve) 
descends through the fibres of the perona*us longus to the 
interval between it and the peronams brevis and supplies both 
the muscles It then lies between the peron;eus brevis and 
extensor digitorum longus and becomes cutaneous by piercing 
the deep fascia at the lower third of the leg. Its further course 
and distribution on the dorsum of the foot have been examined 
(p. 603). 

POSTERIOR REGION OF THE LEG 

Directions. Place the limb with its posterior surface upper- 
most. Flex the ankle over the edge of the table and fix the 
foot with hooks in order that the muscles of the calf may be 
put on stretch. 

Dissection. The following incisions should be made 
(i) A longitudinal incision along the middle line of the back of 
the leg up to end of the lu'el ; (2) a transverse incision at the 
lower end of the vortical incision along the margins of the foot 
terminating opposite the lower ends of the malleoli. Reflect 
the flaps of skin on either side (Fig. 71). 

The superficial fascia of this region is fatty and contains 
the superficial veins and cutaneous nerves which are to be 
dissected out in the order described below. 

Superficial Veins. — These are : (i) The small saphenous 
vein which ascends behind the lateral malleolus after its origin 
from the union of the lateral dorsal digital vein of the little toe 
with the lateral end of the dorsal venous arch (p. 603), It then 
ascends in company with the sural nerve along the lateral margin 
of the tendocalcaneus and crossing the tendon reaches the middle 
line of the back of the leg. Thereafter it ascends along the middle 
line between the two heads of the gastrocnemius and pierces 
the deep fascia over the lower part of the popliteal fossa to 
terminate in the popliteal vein. In the lower part of its course 



INFERIOR EXTREMITY 


6U 

along the middle line it is accompanied by the medial sural 
cutaneous nerve ; and in the upper part, by the posterior femoral 
cutaneous nerve. (2) The great saphenous vein (p. 603) ascends 
in front of the medial malleolus and then along the medial surface 
of the lower third of the tibia ; it next ascends along the medial 
border of the tibia to the posterior aspect of the medial surface 
of the knee and finally running along the anteromedial side of 
the thigh terminates in the femoral vein In the leg and foot 
it is accompanied by the saphenous nerve. It is formed by the 
union of the medial dorsal digital vein of the great toe with the 
medial end of the dorsal venous arch ; it receives communicating 
veins from the small saphenous and anterior and posterior 
tibial veins. 

Cutaneous Nerves. — (i) The posterior femoral cutaneous 
nerve. Its terminal portion accompanies the small saphenous 
vein and terminates usually at the middle of the back of the 
leg. (2) The sural nerve is formed by the union of the medial 
sural cutaneous and peroneal anastomotic nerves opposite 
the middle of the back of the. leg. It accompanies the distal 
part of the small saphenous vein and is then continued along the 
lateral side of the dorsum of the foot as the lateral dorsal cuta- 
neous nerve, (j) The saphenous nerve is seen along the medial 
side of the back of the leg running in comjiany with the great 
saphenous vein. (4) The posterior branch of the medial femoral 
cutaneous nerve lies close behind the saphenous nerve and supplies 
the skin of the upper and medial part of the back of the leg. 
(5) The medial calcaneal branch of the tibial nerve pierces the 
laciniate ligament stretching between the end of the medial 
malleolus and the medial side of the heel. It is distributed 
to the skin of the heel and the medial margin of the sole of the 
foot. 

Remove the fatty superficial fascia and clean the deep fascia. 

The Deep Fascia of the back of the leg is comparatively 
thin. Medially it is attached to the medial border of the tibia. 
Laterally it is continuous with the deep fascia covering the 
peronaei muscles. Above it is continuous with the deep fascia 
covering the popliteal fossa. Below, as it lies in the interval 
between the end of the medial malleolus and the medial margin 
of the heel, it becomes thickened and forms a special band, 
the laciniate ligament. 

Dissection. Make a vertical incision in the deep fascia 
along the middle line of the back of the leg, keeping the laci- 
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niate ligament intact. The muscles of the calf are now to 

be cleaned and studied. 

The Gastrocnemius arises by two heads, medial and lateral. 
The medial head is larger and arises from the rough depression 
above the posterior part of the medial condyle of the femur, 
and from a rough surface upon the adjoining popliteal surface 
of the bone. The lateral head arises from an impression on the 
lateral surface of the lateral condyle of the femur and from the 
lower part of the lateral epicondylar ridge. Both heads also 
take their origin from the articular capsule of the knee joint. 
The two heads converge and meet together and end in a flattened 
tendon developed on their anterior aspects. This tendon 
becomes narrow and blends about the middle of the leg with the 
tendon of the so lens to form the tendo calcaneus. The muscle 
IS supplied by the tibial nerve, which gives a branch to each 
head. It extends the ankle joint and also flexes the knee joint. 

Dissection. Divide the two heads of the gastrocnemius 
transversely and refli'ct them upwards. Note that a mucous 
bursa is interposed between the medial head and the articular 
capsule. The soleus and plantaris are now exposed. 

The Plantaris arises (i) from the lateral epicondylar ridge 
above and medial to the origin of the lateral head of the gas- 
trocnemius and (2) from the oblique popliteal ligament of the 
knee joint. The fleshy belly that is formed is three to four 
inches in length and ends in a long slender tendon which passes 
obliquely downwards and medialwards between the gastroc- 
nemius and the soleus It then descends along the medial border 
of the tendo calcaneii.s to be inserted with it into the posterior 
surface of the calcaneus. .Sometimes it is inserted into the 
deep fascia covering it or is blended with the tendo calcaneus. 
The plantaris is supplied by the tibial nerve. It helps the 
gastrocnemius in its actions. 

The Soleus is a very thick muscle. It arises (i) from the 
posterior surface of tlie head and the upper third of the poste- 
rior surface of the body of the fibula ; (2) from the popliteal 
line and the middle third of the medial border of the tibia ; 
and (3) from the fibrous arch which bridges over the posterior 
tibial vessels between the two bones of the leg. The muscle 
ends in a thick tendon which blends with the tendon of the 
gastrocnemius covering it and forms the tendo calcaneus. The 
muscle is supplied by the tibial nerve. It extends the ankle 
joint. 
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The Tendo Calcaneus (tendo Achillis) is the common tendon 
of the gastrocnemius and soleus and is the strongest tendon 
■in the body. It begins at about the middle of the leg and 
passes downwards receiving the fleshy fibres of the soleus up 
to its lower end. It expands slightly before its insertion 
into the middle portion of the posterior surface of the 
calcaneus. 

Dissection. Divide the plantaris at the middle of its fleshy 
belly. Divide the soleus transversely before its union with the 
gastrocnemius and reflect it with the tendo calcaneus downwards. 
Note the mucous bursa that is interposed between the tendo 
calcaneus and the smooth upper portion of the posterior surface 
of the calcaneus. Divide the attached fleshy mass of the soleus 
vertically along the middle line and detach it at its origin from 
the popliteal line of the tibia and the fibrous arch over the poste- 
rior tibial vessels. Reflect the divided muscle to either side. 
The deep transverse fascia of the leg, which forms a fascial 
septum and separates the superficial from the deep group of 
muscles, is e.xposed. Note that a. fascial compartment is formed 
between it and the deep fascia of the leg and contains the 
gastrocnemius, soleus and plantaris. 

The deep transverse fascia of the leg is attached medially 
to the medial border of the tibia and laterally to the postcro- 
latLM-al border of the fibula. Above it is attached to the pop- 
liteal line of the tibia. Below it is thick and is continuous with 
the laciniate ligament. It separates the superficial muscles 
of the calf, viz., the gastrocnemius, the .soleus, and the plantaris 
from the deep muscles. 

Dissection. Remove the deep transverse fascia of the leg 
keeping the laciniate ligament intact. Clean the flexor hallucis 
longus lying along the lateral side of the leg and the flexor 
digitorum longus lying medially. When these muscles have 
been cleaned hook the flexor hallucis longus laterally and trace 
the popliteal artery to its bifurcation into the anterior and 
posterior tibial arteries at the lower border of the popliteus. 
Trace the posterior tibial recurrent branch of the anterior 
tibial artery before it pierces through the interosseous mem- 
brane to gain the front aspect of the leg. Next follow 
the bran ches of the posterior tibial artery. The largest branch 
is the peroneal artery given off about an inch distal to 
the commencement of the posterior tibial artery. Trace the 
peroneal artery lateralwards towards the fibula and then 



Popliteal 

artery 


inf. medial -^^ 
genicular a- 
PoliteaL.*: 

artery 


Common 
peroneal n. 
'Tibial nerve 
Politeal vein 




Posterior region of the leg 


«i9 

along a fibrous canal either between the Origins of the tibialis 
posterior and flexor hallucis longus or through the substance 
of the latter muscle. Follow its terminal branches on the lateral 
side of the heel. Note its perforating branch which gains the 
front of the leg through the, interosseous membrane about two 
inches above the lateral malleolus. Clean the muscular branches 
of the posterior tibial artery. Trace the posterior medial mal- 
leolar branch medially to the medial malleolus and the com- 
municating branch passing transversely lateralwards to join 
the communicating branch of the peroneal artery about two 
inches above the ankle joint. The median calcaneal branches 
will be seen perforating the lacmiate ligament. Lastly clean 
the muscular branches given off from the tibial nerve in the upper 
part of the leg to the deep muscles. When these vessels and 
nerv'es have been cleaned hook them aside and note that a trans- 
verse /asciai septum covt'Ts the tibialis posterior. This septum 
is attached above to the upper part of the oblique popliteal line 
of the tibia ; medially to the vertical ridge descending from the 
middle of the popliteal line ; and laterally to the posteromedial 
border of the fibula. Thus a fmcial compartment is formed 
between it and deep transverse fascia of the leg and contains the 
flexor hallucis longus and flexor digitorum longus together with 
the posterior tibial vessels and tibial nerve. Remove this fascial 
septum covering the tibialis posterior and note that the muscle 
lakes its origin from the deep surface of the fascia. Clean the 
tibialis posterior, 

Thi' Flexor Digitorum Longus arises (i) from the middle 
two-fourths of tlu' posterior surface of the body of the tibia below 
the popliteal line and nii'dial to the vertical ridge descending 
from it ; and (2) from the fascia covering the tibialis posterior. 
The muscle ends in a tendon which passes along the groove 
behind the medial malleolus with the tendon of the tibialis 
posterior. It then passes l«-neath the lacmiate' ligament into 
the solo of the foot where it will be subsequently examined. 
The muscle is supplied by the tibial nerve. It flexes the 
phalanges, extends the ankle joint and inverts the foot. 

The Flexor Hallucis Longus arises (i) from the posterior 
surface of the body of the fibula below the origin of the soleus, 
except one inch of its lowest part ; {2) from the posterior fibalar 
intermuscular septum ; and (3) from the fascia covering the 
tibialis posterior. The muscle ends in a tendon which passes 
through a shallow groove at the back part of the lower end of 
78 
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the tibia and then through a deep groove on the posterior border 
of the talus and reaches the sole of the foot by passing beneath 
the laciniate ligament. The muscle is supplied by the tibial 
nerve. It flexes the great toe, extends the ankle joint and 
inverts the foot. 

The fascia covering the tibialis posterior is attached medially 
to the vertical r'dge which descends from the popliteal line of 
the tibia. ■ Laterally it % attached to the jxisteroraedial border 
of the fibula ; above it is attached to the upper part of the popli- 
teal line of the tibia. Its sup>erficial surface gives origin to the 
flexores digitorum longus and hallucis longus. Its deep surface 
gives origin to the tibialis posterior. 

The Tibialis Posterior lies between the flexor digitorum 
longus medially and the flexor hallucis longus laterally. It arises 
(i) from the posterior surface of the body of the tibia extending 
from the popliteal line above to the junction of the middle 
and lower thirds of the bone below ; (2) from the medial surface 
of the body of the fibula ; (3) from the posterior surface of the 
interosseous membrane except the last two inches ; {4) from 
the intermuscular septa lying on either side ; and (5) from the deep 
surface of the fascia covering it. The muscle ends in a strong 
tendon which passes medialwards in front of the tendon of the 
flexor digitorum longus to the groove on the back part of the 
medial malleolus. Here it lies medial to the tendon of the flexor 
digitorum longus and passes under cover of the laciniate 
ligament to the sole of the foot. The insertion of the muscle 
will be seen during the dissection of the sole of the foot. The 
muscle is supplied by the tibial nerve. It inverts the foot and 
extends the ankle joint. 

The fascia covering the popliteus is attached below to the 
popliteal line of the tibia. Above it receives an expansion from 
the tendon of insertion of the semimembranosus. Remove 
this fascia now. 

Popliteus. — It arises by a tendon, within the capsule of the 
knee joint, from the front part of the groove on the lateral sur- 
face of the lateral condyle of the femur. This origin will be exa- 
mined when the joint will be opened. It also arises to a slight 
extent from the oblique popliteal ligament of the knee joint. 
The tendon pierces the posterior part of the capsule of the knee 
joint and ends in a triangular muscle which is inserted (i) into 
the posterior surface of the tibia above the popliteal line and (2) 
into the deep surface of the fascia covering it. The popliteus 
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is supplied by a branch from the tibial nerve which enters its 
deep surface at the lower border. It rotates the leg inwards 
and flexes the knee joint. 

The Posterior Tibial Artery begins at the bifurcation of the 
popliteal at the lower border of the popliteus. It passes down- 
wards and medialwards and terminates at the lower border of 
the laciniate ligament and midway between the tip of the medial 
malleolus and the medial margin of the heel, by dividing into 
the medial and lateral plantar arteries. In the upper two-thirds 
of its course it is covered by the superficial group of muscles 
and the deep transverse fascia of the leg. In the lower third 
it lies superficially being covered by the superficial and deep 
fasciae and runs along the medial side of the tendo calcaneus. 
From above downwards the vessel lies on the tibialis posterior, 
the flexor digitorum longus, the lower end of the tibia, and the 
back part of ankle joint. The tibial nerve lies medial to the 
artery in the upper third of its course, then crosses the artery 
superficially and lies on its lateral side in the lower two-thirds. 
It is accompanied by two venae comitantes. 

The branches of the posterior tibial artery are : — (i) nutrient, 
(2) peroneal, (3) muscular, (4) communicating, (5) posterior 
medial malleolar, (6) medial calcaneal, (7) medial plantar, 
and (8) lateral plantar. 

(1) The nutrient artery of the tibia arises dose to the origin of 
the parent trunk and enters the nutrient foramen of the tibia 
just bi'lnw the, popliteal line. (2) The peroneal artery arises 
about an inch below the origin of the parent trunk. It passes 
downwards and lateralwards towards the fibula lying on the 
surface of the tibialis posterior. It then descends close to the 
posteromedial border of the fibula and runs either through a 
fibrous canal between the tibialis posterior and the flexor hallucis 
longus or through the fibres of the latter muscle. About two 
inches above the ankle joint it emerges from the flexor hallucis 
longus, passes behind the inferior tibiofibular joint to the lateral 
surface of the calcaneus where it divides into lateral calcaneal 
branches . The branches given off from the peroneal artery are : — 
(«) muscular branches which supply the adjacent muscles ; (b) 
nutrient artery of the fibula which enters the nutrient foramen on 
the posterior surface of the bone ; (c) perforating branch (anterior 
peroneal artery) which pierces the lower part of the interos.seous 
membrane to gain the front aspect of the leg and has already 
been examined (p. 610) ; (d) communicating branch which 
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arises about two inches above the ankle joint and passes trans- 
versely medialwards to anastomose with the communicating 
branch of the posterior tibial artery ; (e) lateral calcaneal branches 
which are the terminal branches of the peroneal artery and ramify 
on the lateral and posterior surfaces of the calcaneus anasto- 
mosing with the lateral malleolar arteries. (3) The muscular 
branches supply the soleus and the deep group of muscles. (4) 
The communicating branch arises about two inches above the 
ankle joint and passes transversely lateralwards under cover 
of the flexor hallucis longus to anastomose with the communi- 
cating branch of the peroneal artery. (5) The posterior medial 
malleolar artery passes medialwards under cover of the flexor 
digitorum longus and the tibialis posterior, winds round the 
medial malleolus to anastomose in front of it with the anterior 
medial malleolar branch of the anterior tibial artery forming 
the medial malleolar network, (h) The medial calcaneal branches 
arise near the termination of the posterior tibial artery. They 
pierce the laciniate ligament and supply the skin around tlie 
heel and the sole of the foot. (7), (8). The medial and lateral 
plantar arteries are the terminal branches and will be traced 
during the dissection of the sole of the foot. 

The Anterior Tibial Artery is the smaller of the two terminal 
branches of the popliteal artery. It passes forwards between 
the two heads of the tibialis posterior and through the aperture 
at the upper part of the interosseous membrane to gain the front 
aspect of the leg where it has been examined. On the back of 
the leg it gives off two branches : — (i) The posterior tibial recurrent 
artery which is not always present. It passes upwards under 
cover of the popliteus, supplies the tibio-fibular joint and anasto- 
moses with the inferior genicular branches of the popliteal artery. 
(2) The fibular branch passes lateralwards behind the neck of 
the fibula suppl}dng the adjacent muscles. Sometimes this 
branch arises from the posterior tibial artery. 

Craial Portion ol Tibial Nerve (Posterior tibial nerve).— The 
continuation of this nerve from the popliteal fossa should now 
be traced on the back of the leg. It accompanies the posterior 
tibial vessels and terminates beneath the laciniate ligament by 
dividing into the medial and lateral plantar nerves. Its relation 
to the posterior tibial artery has been already described. Its 
branches in OoR posterior region of the leg are: — (i) Medial sural 
cutaneous nerve which passes downwards between the two heads 
of the gastrocnemius and piercing the deep fascia about the middle 
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of the back of the leg joins the peroneal anastomotic branch 
to form the sural nerve. (2) Muscular branches to the tibialis 
posterior, flexor hallucis longus, and flexor digitorum longus. 
(3) Articular twig to the ankle joint. {4) The medial calcaneal 
branch is given off beneath the laciniatc ligament. It pierces 
the ligament and becomes cutaneous. Its distribution has 
been already examined. 

The Laciniate Ligament (internal annular ligament) extends 
from the medial malleolus to the medial margin of the calcaneal 
tuberosity. It is continuous above with the deep fascia and 
deep transverse fascia of the leg and below with the plantar 
aponeurosis. It is pierced by the medial calcaneal branches of 
the posterior tibial artery and the tibial nerve. It gives origin to 
the abductor hallucis and from its medial surface septa arc 
given off which separate the tendons passing beneath it from 
each other and from the nerve and blood vessels. The structures 
passing beneath it lie in the following order : — from the medial 
to the lateral side (r) the tendon of the tibialis posterior, (2) the 
tendon of the flexor digitorum longus, (3) the posterior tibial 
vessels, (4) the tibial nerve, (5) the tendon of the flexor hallucis 
longus. Divide the laciniate ligament opposite each tendon 
and exhibit the septa ; note also that each tendon is enclosed 
by a separate mucous sheath. Proximally these three mucous 
sheaths terminate almost at the same level viz.., at the proximal 
part of the medial malleolus. But distally they end at different 
levels. Thus the mucous sheath around the tendon of the tibialis 
posterior extends almost to its insertion into navicular bone. 
That around the flexor hallucis longus extends to the base of the 
first metatarsal bone. The sheath ai'ound the flexor digitorum 
longus terminates midway between the distal ends of the other 
two sheaths. 


THE SOLE OF THE FOOT 

Directions. The part should be fixed with the sole of the 
foot turned towards the dissector, the heel directed upwards 
and the front of the ankle resting on a block. 

Dissection. The skin is to be raised in two flaps by means of 
two incisions : (i) A longitudinaliincision from the heel to the 
root of the middle toe along the middle line of the sole of the 
foot ; (2) a curved incision along the roots oi the toes from the 
medial to the lateral margin of the foot. The flaps of skin are 



INFERIOR EXTREMITY 


to t>e reflected on either side. The skin from each of the toes 
should be reflected by a longitudinal incision along the middle 
line of its plantar surface. 

The following structures will be displayed in this 
dissection : — 


Fasciae i. 

I. 

4 - 

Muscles 8. 


Vessels 



Superficial fascia. 2. Plantar aponeurosis. 
Abductor hallucis. 2. Abductor digit i 1 First 
quinti. 3. Flexor digitorum brevis. / layer. 
Tendon of flexor digitorum longus. 5. 
Quadratus plantae. 6. Tendon of 
flexor hallucis longus. 7. Lumbricales. 


[ Second 
layer. 


Flexor hallucis brevis. 9. Adductor 
hallucis. 10. Flexor digit! quinti 
brevis. 


Third 

layer. 


Interossei, 12. Tendon of peronaeus 
longus. 13. Tendon of tibialis 
posterior. 


Fourth 

layer. 


Lateral plantar vessels with their branches 


including the plantar arch. 2. Medial plantar 


vessels with their branches. 


Nerves -f plantar nerve with its branches. 

1 2, Medial plantar nerve with its branches. 

The Superflcial Fascia is very thick and contains much 
granular fat ; the fat is abundant over the parts which press 
against the ground in standing. Fibrous septa which pass 
through the superficial fascia and connect the skin to the 
subjacent plantar aponeurosis subdivide the fat into lobules. 

Dissection. Make a longitudinal incision in the superficial 
fascia along the middle line of the sole of the foot and reflect 
it on either side. While reflecting it note the cutaneous 
nerve filaments and vascular twigs perforating the plantar 
aponeurosis at the lines of junction of its intermediate with the 
lateral and medial portions. Also note the medial calcaneal 
branch of the tibial nerve ramifying in the superficial fascia 
on the medial and back part of the sole of the foot. Opposite 
the clefts between the toes and also along the medial and lateral 
margins of the front part of the foot the superficial fascia should 
be removed carefully so that the nerves and blood vessels going 
to the toes may not be injured as they are not covered by the 
plantar aponeurosis in these situations. A band of transverse 
fibres, called the superficial tran^erse ligament of the toes, crosses 
the roots of the toes and lies in the skin forming the web of the 
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foot. Beneath it the digital vessels and nerves proceed to the 
toes. 

The Plantar Aponeniosis (Plantar fascia) consists of three 
portions, an intermediate, a lateral and a medial. The inter- 
mediate portion is the strongest and thickest portion. It is 
narrow behind where it is attached to the medial process of the 
calcaneal tuberosity. It is expanded in front and opposite 
the heads of the me'^atarsal bones splits into five processes for 
the five toes. Each process again subdivides into a superficial 
and a deep stratum. The superficial stratum is attached to the 
skin at the roots of the toes. The deep stratum passes forwards 
to the plantar aspect of a toe and subdivides into two slips which 
embrace the sides of the fibrous sheaths of the flexor tendons of 
the toes and blend with them and with the transverse metatarsal 
ligament extending between the heads of the metatarsal 
bones. Scattered transverse fibres pass along the angles of split- 
ting of the five processes. In the intervals between these processes 
the plantar metatarsal arteries, the common plantar digital 

Fig. 177— Superficial dissec- 
tion of the sole of the foot. 
(Modified from Hirschfeld and 
Leveille). 

\. Plantar aponeurosis (inter- 
mediate pertion). 

B. The same (medial portion). 

C. The same (lateral portion). 

D. Flexor digitorum brevis. 

E. Abductor ballucis. 

F. Abductor digiti quintl. 

G. Tendon of flexor hallucis longus. 

H. One of the lumbricales. 

I. Flexor ballucis brevis. 

I. Medial plantar nerve. 

1 Medial plantar artery. 

3. Lateral plantar nerve. 

4. Lateral plantar artery. 

5. Common digital nerve from 
lateral plantar. 
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nerves, and the lumbrical muscles are seen . The intermediate 
portion of the aponeurosis covers the flexor digitorum brevis. 
The lateral portion of the aponeurosis is thin, except at its lateral 
part where a thickened band extends from the lateral process 
of the calcaneal tuberosity to the base of the fifth metatarsal 
bone. It covers the abductor digiti quinti and is continuous 
along the lateral margin of the foot with the deep fascia on the 
dorsum. The medial portion of the aponeurosis is also thin and 
covers the abductor hallucis. It is continuous along the medial 
margin of the foot with the deep fascia on the dorsum. 

Dissection. Divide the intermediate portion of the plantar 
aponeurosis two inches in front of its attachment to the cal- 
caneal tuberosity by a transverse incision and reflect the distal 
portion forwards. Note the two vertical septa which pass 
upwards from the aponeurosis at the lines of junction of its inter- 
mediate portion with the medial and lateral portions. These 
two intermuscular septa separate the flexor digitorum brevis 
from the abductor hallucis medially and from the abductor 
digiti quinti laterally. Remove the medial and lateral portions 
of the aponeurosis carefully separating them from the abductor 
hallucis and abductor digiti quinti respectively — as they take 
their origin from the deep surface of the aponeurosis. Similarly 
remove the back part of the intermediate portion of the plantar 
aponeurosis carefully separating it from the flexor digitorum 
brevis which takes its origin from the deep surface of the apo- 
neurosis. In the interval between the abductor hallucis which 
lies medially and the flexor digitorum brevis which lies in the 
middle look for the medial plantar vessels and nerve. Trace 
the nerve distally and clean its four terminal digital branches — 
one to the medial side of the great toe, the second to the conti- 
guous sides of the great and second toes and the third to the 
contiguous sides of the second and third toes and the fourth 
to the contiguous sides of the third and fourth toes. More 
proximally the branches of the medial plantar nerve to the 
abductor hallucis and flexor digitorum brevis are to be secured. 
Trace the branches of the medial plantar artery accompanying 
the branches of the medial plantar nerve. In the distal portion of 
the interval between the abductor digiti quinti laterally and the 
flexor digitorum brevis in the middle look for the lateral plantar 
vessels and nerve. Trace the digital branches of the superficial 
division of the lateral plantar nerve. One goes to the lateral 
side of the little toe and the other supplies the contiguous sides 
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of the fourth and^fifth toes. The digital branch to the lateral 
side of the little toe supplies a twig to the flexor digit! quinti 
brevis and branches to the interossei muscles of the fourth space, 
which should be secured. The deep division of the lateral plantar 
nerve with the lateral plantar artery passes deeply and disappeare 
from the present field of dissection at the level of the base of the 
fifth metatarsal bone. Lastly clean the four tendons of the 
flexor digitorum brevis occupying the central area and the 
lumbrical muscles which appear in the gaps between them. 

The Abductor Hallucia arises (i) from the medial margin 
of the medial process of the calcaneal tuberosity ; (2) from the 
laciniate ligament ; (3) from the intermuscular septum between 
it and the flexor digitorum brevis ; and (4) from the medial portion 
of the plantar aponeurosis covering it. It ends in a tendon 
which is blended with the medial head of the flexor hallucis 
brevis and is inserted into the medial side of the base of the 
first phalanx of the great toe. It is supplied by a branch from 
the medial plantar nerve. It flexes the metatarsophalangeal 
joint of the great toe and draws that toe medialwards. 

The Mexot Digitorum Brevis arises (r) from the anterior 
aspect of the medial process of the t.alcaneal tubero.sity ; (2) 
from the deep surface of the intermediate portion of the plantar 
aponeurosis covering it ; and (3) from the intermuscular septa 
on either side of it. The muscle passes forwards and divides 
ill to four tendons for the lateral four toes. Each of these tendons 
enters the flexor sheath on the plantar aspect of the correspond- 
ing toe. Open the flexor .sheath of one of the lesser toes and 
examine the insertion of the tendon. The mode of insertion 
is similar to that of the flexor digitorum sublimis in the fingers. 
Opposite the ba.se of the first phalanx each tendon splits into 
two slips to transmit the corresponding tendon of the flexor 
digitorum longus. The two slips reunite and split again to 
be inserted into the margins of the body of the second phalanx 
at about its middle. The muscle is supplied by a branch from 
the medial plantar nerve. It flexes first the second phalanges 
and then the first phalanges. 

The Abductor Digit! Quinti (abductor minimi digiti)) arises 
(i) from the lateral process of the calcaneal tuberosity and from 
the lateral margin of its medial process ; (2) from the lateral 
portion of the plantar aponeurosis covering it ; and {3) from 
the intermuscular septum lying between it and the flexor digi- 
torum brevis. The muscle ends in a tendon which is inserted 
70 
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into the lateral side of the hase of the first phalanx of the little 
toe. It is supplied by the lateral plantar nerve. It flexes the 
first phalanx of the little toe and draws it lateralwards. 

Dusection. Detach the abductor hallucis at its origin from 
the calcaneus and turn it medially. Divide the flexor digitorum 
brevis at the middle of its fleshy belly and throw the distal por- 
tion forwards. Trace the proximal portions of the medial and 
lateral plantar vessels and nerves with their branches. Secure 
the branches of the lateral plantar nerve to the abductor digit! 
quinti and the quadratus planta. Clean the muscles and tendons 
of the second layer. The long tendon of the flexor hallucis longus 
lies medially and the tendon of the flexor, digitorum longus 
lies to its lateral side. Note the four divisions of the flexor 
digitorum long.is with the origins of the lurabrical muscles from 
them. When cleaning the quadratus plantae note its insertion 
intothe lateral side of the tendon of the flexor digitorum longus. 

The Medial Plantai Artery (internal plantar artery) is the 
smaller of the two terminal branches of the posterior tibial artery. 
At first it lies covered by the laciniate ligament and then 
by the abductor hallucis. It next pa-sses forwards lying between 
the abductor hallucis and the flexor digitorum brevis and ter- 
minates by anastomosing with the plantar digital artery at the 
medial side of the great toe. Branches. — (i) Muscular branches 
supply the neighbouring muscles. (2) Cutaneous branches per- 
forate the plantar aponeurosis to supply the skin. {3) Three 
superficial digital branches accompany the first three common 
plantar digital branches of the medial plantar nerve to the clefts 
between the toes and end by joining the first, second, and third 
plantar metatarsal arteries respectively. 

The Latec&l Hantat Artery (external plantar artery) is the 
larger of the two terminal branches of the posterior tibial artery 
and lies at its origin under cover of the. laciniate ligament and 
the abductor hallucis. It runs obliquely lateralwards lying 
between the flexor digitorum brevis and the quadratus plantae. 
It then turns forwards between the flexor digitorum brevis and 
the abductor digit! quinti to the base of the fifth metatarsal 
bone. Here it turns medialwards to form the plantar arch under 
cover of the flexor tendons. This last portion will be fully exposed 
at a subsequent stage of the dissection. The artery is accom- 
panied by the lateral plantar nerve. The branches given off 
from the portion of the artery now exposed are : — (r) medial 
calcanean branches which supply the medial side of the heel ; 
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(2) muscular branches which supply the neighbouring muscles ; 

(3) cutaneous branches which pierce the plantar aponeurosis at 
the line of union of its lateral and intermediate portions to 
supply the skin of the sole and of the foot ; (4) branches to 
the lateral margin of the foot. 

The Medial Plantar Nerve (internal plantar nerve) is larger 
than the lateral plantar nerve. It accompanies the medial 
plantar artery and hence has the same course and relations. 
It arises under cover of the laciniate ligament, passes beneath 
the abductor hallucis and appears in the interval between this 
muscle and the flexor digitorum brevis where it ends by dividing 
into three common digital nerves. Its branches are ; — (x) 
muscular which arise from the proximal part of the nerve and 
supply the abductor hallucis and the flexor digitorum brevis ; 
(2) cutaneous which pierce the plantar aponeurosis at the line 
of union of its medial and intermediate portions ; (3) proper 
digital nerve to the medial side of the great toe which supplies the 
medial side of the great toe and the flexor hallucis brevis ; 
and (4) three common plantar digital nerves which pass forwards 
to the clefts between the four medial toes, whore each divides 
into two proper digital nerves. Th.- first common digital nerve 
supplies a twig to the first lumbrical muscle and its proper digital 
branches supply the contiguous sides of the great and second 
toes. The proper digital branches of the second common digital 
nerve supply the contiguous sides of the second and third toes. 
The third common digital nerve receives a communicating fila- 
ment from the superficial branch of the lateral plantar nerve 
and its proper digital branches supply the contiguous sides of 
the third and fourth toes. The distribution of these proper 
digital nerves to the sides and tips of the toes is similar to that 
of the median nerve in the hand. 

The Lateral Plantar Nerve (external plantar nerve) is smaller 
than the preceding nerve. It passes in company with the lateral 
plantar artery obliquely forwards and lateralwards and rests 
between the flexor digitorum brevis and quadratus plantie 
Reaching the interval between the flexor digitorum brevis and 
abductor digiti quinti opposite the base of the fifth metatarsal 
bone, it divides into a superficial and a deep branch. The deep 
branch accompanies the plantar arch and will be traced later on. 
The branches given off from the trunk of the lateral plantar nerve 
aie : — (i) muscular branches to the quadratus plantae and the 
abductor digiti quinti ; and (2) cutaneous branches which perforate 
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the plantar aponeurosis at the line of the union of its lateral and 
intermediate portions. The superficial branch of the lateral 
plantar nerve divides into a proper digital nerve and a common 
plantar digital nerve. The former supplies the lateral side of 
the little toe, the flexor digiti quinti brevis and the interosseous 
muscles of the fourth intermetatarsal space. The latter com- 
municates with the third common digital branch of the medial 
plantar nerve and divides into two proper digital nerves which 
supply the contiguous sides of the fourth and fifth toes. The 
distribution of the lateral plantar nerve is similar to that of the 
ulnar nerve in the palm. 

Dissection. Detach the abductor digiti quinti from its origin 
and reflect it forwards. Detach the abductor hallucis from 
the laciniate ligament and throw it medially. The structures 
constituting the second layer of the sole of the foot are now fully 
exposed. 

In the sole of the foot the tendon o! the flexor digitomm 

longtis passes forwards and lateralwards crossing the tendon 
of the flexor hallucis longus superficially. It receives a tendinous 
slip from the flexor hallucis longus. This tendinous slip is received 
when the tendons cross each other. Then it receives the inser- 
tion of the quadratus plantai laterally. Finally it divides into 
four tendons which proceed to the lateral four toes. The lum- 
brical muscles arise from these tendons. Each tendon passes 
along the plantar surface of one of the lesser toes and is enclosed 
in a fibrous sheath together with a tendon of the short flexor. 
Lay open one of these fibrous flexor sheaths and note the passage 
of the tendon of the long flexor through an opening in the tendon 
of the flexor digitorum brevis to its insertion into the plantar 
surface of the base of the last phalanx. 

The tendon ol the flexor hsllnois longns passes to the sole 
of the foot through the groove on the undersurface of the sus- 
tentaculum tali. It then passes forwards and medialwards 
lying deep to the tendon of the flexor digitorum longus to which 
it is connected by a tendinous slip. On reaching the great toe it 
passes along its plantar surface and is retained in position by a 
fibrous sheath. The tendon is inserted into the plantar aspect 
of the base of the last phalanx of the great toe. 

The Qaadrafos Plantee (flexor accessorius) has two heads 
of origin, medial and lateral. The medial head arises by fleshy 
fibres from the medial concave surface of the calcaneus. The 
lateral head arises by tendinous fibres (i) from the inferior sur- 
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face of the calcaneus in front of the lateral process of its calcaneal 
tuberosity ; and (2) from the long plantar ligament. The muscle 
is inserted on the lateral side of the tendon of the flexordigitorum 
longus at about the middle of the sole of the foot. It is supplied 
by the lateral plantar nerve. It assists the flexor digitorum 
longus and counteracts the oblique pull of its tendons on the 
toes . the combined action of the two muscles therefore flexes 
the toes directly backwards. 

The Lumbricales are four in number and arise from the 
tend ms of the flexor digitorum longus. The first or the most 
medial one arises from the medial side of the tendon of the long 
flexor to the second toe. The second, third, and fourth arise 
from the contiguous sides of the tendons of the long flexor to 
the third, fourth, and fifth toes. They proceed forwards and 
each ends in a tendon which passes backwards along the medial 
side of the base of the corresponding toe to be inserted into the 
expansion of the extensor tendon on the dorsum of the first 
phalanx. The first lumbrieal muscle is supplied by the medial 
plantar nerve and the others by the lateral plantar nerve. The 
lumbricales flex the proximal phalanges but extend thi' middle 
and terminal phalanges on account of their insertion into the 
dorsal expansions of the extensor tendons. 

Flexor Sheaths. -The flexor tendons are retained along 
the plantar surfaces of the toes by means of fibrous sheaths like 
those fotind m the fingers (p. Sj8). They form osseofibrous 
canals, bounded dorsally by the phalanges and on the plantar 
aspects by fibrous bands which become fixed to the margins 
of the phalanges. Within each canal two tendons are seen and 
opposite the middle of the first phalanx the tendon of the long 
flexor perforates the tendon of the short flexor. The ultimate 
insertions of these two tendons have been examined. The 
fibrous sheath is strengthened by transverse bands, the vaginal 
ligaments, opposite the bodies of the proximal and middle phal- 
anges. Each canal contains a mucous sheath ; within this sheath 
are seen vincula, short and long, like those of the fingers. 

Dissection. Divide the quadratus plantae at its origin and the 
tendons of the flexor hallucis longus and flexor digitorum longus 
at the lower border of the laciniate ligament and throw them 
forwards. This brings into view (i) the third layer of muscles ; 
(2) the plantar arch ; and (3) the deep branch of the lateral 
plantar nerve. 

The Flexor H sU im is Brevis arises from the under surface 
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ot the cuboid and from the slip of the tendon of the tibialis 
posterior which is attached to the third cuneiform bone. In 
front it divides into two portions, a medial and a lateral. The 
. medial portion ends in a tendon which is blended with that of 
the abductor hallucis and is inserted into the medial side of the 
base of the first phalanx of the great toe. The lateral portion 
ends in a tendon which blends with that of the adductor hallucis 
and is inserted into the lateral side of the base of the first phalanx 
of the great toe. A sesamoid bone is developed in each tendon 
of insertion. The muscle is supplied by the medial plantar 
nerve. It flexes the proximal phalanx of the great toe. 

The Adductor Hallucis presents two separate heads of origin, 
an oblique and a transverse. The oblique head (adductor obliquus 
hallucis) arises from the plantar aspects of the bases of the second, 
third, and fourth metatarsal bones and from the sheath of the 
tendon of the perona;us longus ; it passes obliquely forwards 
and medialwards and is inserted with the lateral portion of the 
flexor hallucis brevis into the lateral side of the base of the 
first phalanx of the great toe. The transverse head (adductor 
transversus hallucis) arises from the plantar metatarso-phalan- 
geal ligaments of the third, fourth and fifth toes and from the 
transverse metatarsal ligament ; it passes transversely medial- 
wards and is inserted, in common with the tendon of insertion 
of the oblique portion, into the lateral side of the base of the 
first phalanx of the great toe. The muscle is supplied by the 
deep branch of the lateral plantar nerve. The oblique head 
at first adducts the great toe and then flexes it. The transeverse 
head at first adducts the great toe to the others and then 
approximates the remaining toes. 

The Flexor Digit! Quiuti Brevis (flexor brevis minimi digiti) 
arises from the base of the fifth metatarsal bone and from the 
sheath of the tendon of the peronacus longus. It is inserted into 
the lateral side of the base of the first phalanx of the little toe. 
It is supplied by the superficial branch of the lateral plantar 
nerve. It flexes the little toe. 

Dissection. Detach the oblique head of the adductor hallucis 
and the flexor hallucis brevis at their origins and reflect them 
forwards. This brings into view : (i) the terminal part of the 
lateral plantar artery proceeding to form the plantar arch ; 
(2) the deep branch of the lateral plantar nerve accompanying 
the artery ; and (3) the deep plantar artery which is the 
termination of the dorsalis pedis artery. 
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The Plantar Arch is the portion of the lateral plantar artery 
which extends from the base of the fifth metatarsal bone to the 
proximal part of the first intermetatarsal space where it is joined 
by -the deep plantar branch of the dorsalis pedis artery. 

The branches given off from this arch are ; — (i) Tht posterior 
perforating branches. These are three in number and pass doi sally 
through the back part of the second, third, and fourth inter- 
osseous spaces to join the corresponding dorsal metatarsal 
arteries. ( 2 ) The plantar metatarsal arteries are four in number 
and pass forwards, one in each intermetatarsal space ; each 
divides opposite the cleft between two adjacent toes into two 
plantar digital branches which supply the contiguous sides of 
these toes. Before division each plantar metatarsal artery 
sends dorsally an anterior perforating branch which joins the 
corresponding dorsal metatarsal artery between the heads of the 
metatarsal bones. The first plantar metatarsal artery, (arteria 
magna hallucis), arises from the junction of the lateral plantar 
with the deep plantar artery and before division sends a digital 
branch to the medial side of the great toe which is joined by the 
terminal part of the medial plantar artery. The digital branch 
for the. lateral side of the little toe arises from the lateral end of 
the plantar arch. 

The deep branch of the lateral plantar nerve accompanies 
the plantar arch. It rigidly follows the arch, lies posterior to 
it and ultimately ends in the oblique head of the adductor hal- 
lucis, It supplies the, second, third and fourth lumbricales ; 
both heads of the adductor hallucis ; and all the interosseous 
muscles except those of the. fourth intermetatarsal space. 

Dissection. Divide the transverse head of the adductor 
hallucis close to its origin and reflect it towards the great toe. 
The transverse metatarsal ligament is exposed. 

The transverse metatarsal ligament striitches across and connects 
the plantar aspects of the heads of all the metatarsal bones. It 
is continuous in front with the accessory plantar ligaments of the 
metatarsophalangeal joints. 

Dissection. Divide this transverse ligament between the 
heads of the metatarsal bones. The interosseous muscles are 
now fully exposed. 

The Interosseous Hoscles are situated in the intervals between 
the metatarsal bones and consist of two sets, plantar and dorsal, 
like those in the hand. Two interossei are found in each inter- 
metatarsal space, except the innermost. 
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The Plantar Interossei are three in number and belong to 
lateral three toes. They arise from the bases and medial surfaces 
of the bodies of the third, fourth, and fifth metatarsal bones. 
Each muscle is connected with only one metatarsal bone and is 
rather placed beneath the bone than between two contiguous 
bones. Each is inserted into the medial side of the base of the 
first phalanx of the corresponding toe and into the expansion 
of the extensor tendon on its dorsum. They are supplied by the 
lateral plantar nerve. They adduct the third, fourth and fifth 
toes towards the middle line of the second toe. 

The Dotsal Interossei are four in number ; one in each inter- 
metatarsal space. Each arises by two heads from the conti- 
guous surfaces of two metatarsal bones between which it lies. 
The first dorsal interosseous muscle is inserted into the medial 
side of the base of the first phalanx of the second toe. The 
second, third, and fourth dorsal interossei are inserted into the 
lateral sides of the bases of the first phalanges of the 
corresponding toes. The dorsal interossei are also inserted into 
the expansions of the extensor tendons on the dorsal aspect 
of the toes. They are supplied by the lateral plantar nerve. The 
first dorsal interosseous sometimes gets an additional nerve 
supply from the medial terminal branch of the deep peroneal 
nerve and the second dorsal interosseous from the lateral terminal 
branch of the deep peroneal nerve. They abduct the second, 
third and fourth toes from the middle line of the second 
toe. 

Insertion of the Tibialis Posterior . — The tendon of the 
tibialis posterior is mainly inserted into the tuberosity of the 
navicular bone. It sends tendinous slips for insertion into 
all the bones of the tarsus except the talus and also into the 
bases of the second, third, and fourth metatarsal bones. 

Insertion of the Peronseos Longus. — As the tendon of the 
peronaius longus passes along the groove on the plantar surface 
of the cuboid bone it is contained in a fibrous sheath lined by a 
synovial stratum. This mucous sheath may be closed at the 
lateral margin of the foot or may be continuous with the mucous 
sheath around the tendon on the lateral surface of the calcaneus. 
Open this sheath and trace the tendon to its insertion into the 
inferior surface of the base of the first metatarsal bone and into 
the contiguous part of the first cimeiform bone. A sesamoid 
bone is developed in the tendon when it turns round the lateral 
margin of the cuboid. 
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ARTICITLATIONS 

Knee Joint. — The knee joint consists in reality of tliree 
articulations : one between the patella and the femur which 
constitutes chiefly an arthrodial joint ; and the other two between 
each condyle, of the femur and the corresponding condylarsurface 
of the tibia which are condyloid joints. The following kre the 
ligaments of the knee joint : — 

(1) The articular capsule is not uniformly thick on all sides 
of the joint. Thus it is represented only by the synovial stratum 
above the patella where it is prolonged upwards- beneath the 
tendon of the quadriceps femoris. It is strengthened medially 
and laterally by the collateral ligaments. Lateral to the patella, 
it receives expansions from the tendons of the vasti, from the 
iliotibial tract, and from the deep fascia of the leg ; medial to the 
patella, from the tendons of the sartorius and the vasti and from 
the deep fascia; and posteriorly, from the tendon of the semi- 
membranosus. Above, it js attached to the margins of the 
articular surfaces of the condyles of the femur and the upper 
margin of the intercondyloid fossa ; and below, to the circum- 
ference of the articular surfaces of the condyles of the tibia. 

(2) The Ugamentum patella is the tendon of insertion of the 
quadriceps femoris. It is attached above to the apex and 
lower border of the patella and to the rough area on the lower 
part of its posterior surface. Below it is attached to the lower 
rough part of the tuberosity of the tibia, a mucous bursa being 
interposed between the ligament and the upper smooth portion 
of the tuberosity. Above the tuberosity it rests against a pad 
of fat (infrapatellar pad) which separates it from the synovial 
stratum of the joint. 

(3) The oblique poptUeal ligament (posterior ligament) begins 
from the tendon of the semimembranosus at its insertion into 
the back part of the medial condyle of the tibia. It passes 
upwards and lateralwards and becomes attached to the uppdf 
margin of the intercondyloid fossa and lateral condyle of the 
femur. It is perforated by the blood vessels and nerves entering 
the joint at that part. 

(4) The tibial collateral ligament (internal lateral ligament) 
is attached above to the medial epicondyle of the femur below 
the adductor tubercle, and below, to the medial condyle of the 
tibia and the medial surface of the body of the tibia immediately 
below it. It is covered by the tendons of the sartorius, gracilis, 
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and semitendinosus where a mucous bursa is interposed. The 
inferior medial genicular vessels and nerve pass under cover 
of it. 

Fig. i8o. — ^The knee joint laid 
open, showing the interior of the 
joint (Wilson). 

1. Patellar surface of femur. 

2. Anterior cruciate ligament. 

3. Posterior cruciate ligament. 

4. Transverse ligament. 

5. Patellar fold of the synovial stratum. 

6. Medial meniscus. 

7. Lateral meniscus. 

8. Ligamentum patells. 

9. Mucous buisa beneath ligamentum 
patellae. 

10. Anterior ligament of the head of the 
fibula. 

11. Interosseous membrane. 

(5) The Jibular collateral ligament (external lateral ligament) 
is attached above to the lateral epicondyle of the femur and below 
to the lateral surface of the head of the fibula where it splits 
the tendon of insertion of the biceps femoris into two parts. 
It covers the tendon of the popliteus which takes its origin inside 
the joint. The inferior lateral genicular vessels and nerve pass 
under cover of it. 

Dissection. Make a longitudinal incision through the front 
part of the articular capsule on either side of the patella and 
throw the patella downwards with the tendon of the quadriceps 
femoris attached to its base. The synovial stratum is now 
exposed. 

The synovial stratum of the knee joint is the largest in the 
body. It invests the deep surface of the articular capsule and is 
reflected on to the articular surfaces and to the menisci covering 
the condyles of the tibia. In front it extends upwards 
beneath the tendon of the quadriceps femoris over the lower end 
of the anterior surface of the femur where it forms a pouch which 
usually communicates with the mucous bursa situated higher 
up between the tendon and the front of the femur. Below the 
patella it sends backwards a double triangular fold, called the 
patellar fold (ligamentum mucosum), the apex of which is attached 
to the anterior margin of the intercondyloid fossa of the femur. 
The fringed margins of the patellar fold are called the alar folds 
(ligalmenta alaria). The synovial stratum is separated from 
the ligamentum patellae by a pad of fat called the infrapatellar 
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pad. It covers both surfaces of the menisci and ensheaths the 
cruciate ligaments in such a way that they are covered by it 
anteriorly and at the sides but posteriorly they are in direct 
relation with the fibrous stratum of the posterior part of the 
articular capsule. In other words the synovial stratum opposite 
the posterior aspects of the cruciate ligaments leaves the fibrous 
stratum of the articular cap>sulc and invests the sides and front 
aspect of the cruciat ligaments leaving their posterior surface 
in contact with the fibrous stratum of the articular capsule. 
Thus these cruciate ligaments are outside the synovial stratum 
but inside the fibrous stratum of the articular capsule. Over 
the back part of the medial condyle of the femur it sometimes 
communicates with the mucous bursa situated underneath the 
medial head of the gastrocnemius. It is prolonged as a sheath 
on the tendon of the popliteus as it issues out of the joint grooving 
the posterolateral margin of the lateral meniscus. 

Dissection. Dir'ido the articular capsule and the collateral 
ligaments by a circular cut between the condyles of the femur 
and tibia. Rv-movc the synovial stratum from the cruciate 
ligaments and e.xposc them thoroughly. 

(6, 7). The cruciate ligaments (crucial ligaments) are two 
in number, an anterior and a posterior. They cross each other 
like the limbs of the letter X. The anterior cruciate ligament 
is attached below to the depression in front of the intercondyloid 
eminence of the tibia. It passes upwards, backwards and lateral- 
wards and is attached to the back part of the medial surface 
of the lateral condyle of the femur. The posterior cruciate liga- 
ment is attached below to the posterior intercondyloid fossa 
of the tibia, being blended with the posterior end of the lateral 
meniscus. It passes upwards, forwards andmedialwards to be 
attached to the front part of the lateral surface of the medial 
condyle of the femur. 

Note. The student should verify that both the cruciate 
ligaments are put on stretch when the knee joint is fully extended. 
He should also note that internal rotation is also checked by 
the anterior cruciate ligament being put on stretch, and that 
both the cruciate ligaments are relaxed during external rota- 
tion of the joint as they do not cross in that position of the joint. 

Divide the cruciate ligaments. 

(8, 9). The menisci (semilunar fibrocartilages) are two cres- 
centic plates of fibrocartilage, a medial and a lateral. They 
cover the peripheral two-thirds of the articular surfaces of the 
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condyles of the tibia. Their upper surfaces are slightly concave 
and lower surfaces almost flat. Both surfaces are covered by 
the synovial stratum of the joint. Their peripheral margins 
are thick and convex, while their free margins are thin and con- 
cave. The medial meniscus is almost semicircular and more 
elongated than the lateral one. Its ends embrace the ends of 
the lateral meniscus. Its anterior end is attached to the anterior 
-ntercondyloid fossa in front of the attachment of the anterior 
cruciate ligament and the anterior end of the lateral meniscus. 
Its posterior end is attached to the posterior intercondyloid 
fossa in front of the attachment of the posterior cruciate liga- 
mentandbehindthatof the posterior end of the lateral meniscus. 
Its peripheral margin is attached to the fibrous capsule of the 
joint. The lateral meniscus is nearly circular. Its anterior 
end is attached in front of the intercondyloid eminence behind 
the attachment of the anterior cruciate ligament. Its posterior 
end is attached behind the intercondyloid eminence and in front 
of the posterior end of the medial meniscus and sends a slip to 
join the posterior cruciate ligament. The posterolateral part 
of its periphery is grooved for the tendon of the popliteus. 

(10) The transverse ligament connects the anterior margin 
of the lateral meniscus with the anterior end of the medial 
meniscus. 

(11) The coronary ligaments are merely portions of the fibrous 
capsule of the joint connecting the periphery of each meniscus 
to the circumference of the corresponding articular surface on 
the head of the tibia. 

The Movements permitted by the knee joint are flexion and 
extension but there may be in addition medial and lateral rota- 
tion. The muscles producing the movements are : — 

Flexion — biceps femoris, semimembranosus, semitendi- 
nosus, sartorius, gracilis and popliteus ; 

Extension — the different portions of the quadriceps 
femoris ; 

Medial rotation — sartorius, gracilis, semimembranosus, 
semitendinosus and popliteus ; 

Lateral rotation — biceps femoris. 

Note. The student should carefully examine the articular 
surfaces of the patella and of the condyles of the femur by 
procuring a fresh knee joint. On the posterior surface of the 
patella he will note the seven facets separated from each other by 
faint ridges and he should make the patella glide on the patellar 
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surface of the femur to note the facet or facets of the former 
which successively come into contact with the femur during the 
various positions of the joint from full extension to full flexion. 
He should similarly note the gliding movement of the condyles 
of the femur on the menisci at the head of the tibia during the 
different movements of the joint. During full extension of the 
joint the anterior margins of the menisci rest against transverse 
grooves on the condyles of the femur separating their patellar 
from the tibial surfaces. 

Ankle Joint or Talocrural Articulation. — The ankle joint 
is a ginglymus or hinge-joint. The bones entering into 
its formation are the lower extremity of the tibia with its 
malleolus, the lateral malleolus and the superior, medial, and 
lateral surfaces of the trochlea of the talus. To display the 
ligaments remove the tendons surrounding the joint. The 
following aic the ligaments of the joint 

(1) The articular capsule surrounds the articular surfaces 
entering into the formation of the joint. Its anterior portion 
(anterior ligament) is attached above to the anterior margin 
of the lower end of the tibia and below to the neck of the talus 
in front of the dorsal surface of its trochlea. Its posterior por- 
tion (posterior ligament) is attached above to the posterior 
margin of the lower end of the tibia and below to the posterior 
margin of the trochlear surface of the talus. It is thin and 
consists mainly of transverse fibres. 

(2) The deltoid ligament (internal lateral ligament) strengthens 
the capsule medially. It is triangular in shape and is attached 
by its apex to the tip and borders of the medial malleolus. Its 
expanded base is attached in front to the navicular bone ; in the 
middle, to the medial surface of the talus below the articular 
surface and to the sustentaculum tali ; and behind, to the tubercle 
on the posterior surface of the talus medial to the tendon of the 
flexor hallucis longus. 

On the lateral side of the joint there are three bands, the 
anterior and posterior talofibular ligaments and the calcaneo- 
fibular ligament. These strengthen the capsule laterally. 

(3) The anterior talofibular ligament (anterior fasciculus of 
external lateral ligament) extends from the anterior margin 
of the lateral malleolus to the lateral side of the talus in front 
of its articular surface. 

(4) The posterior talofibular ligament (posterior fasciculus 
of external lateral ligament) extends from the depression on the 
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medial and back part of the lateral malleolus horizontally to the 
posterior process of the talus. 



Fig. i8i. — Ligaments of the lateral side ot the ankle and 


foot (Sappey). 

A. Anterior ligament of the lateral 

malleolus. 

B. Calcaneofibular ligament. 

C. Anterior talofibular ligament. 

D. Lateral talocalcaneal ligament. 

E. Calcaneonavicular part of 

bifurcated ligament. 

F. Interosseous talocalcaneal liga- 

ment. 

G. Talonavicular ligament, 

H. Dorsal calcaneo cuboid ligament. 

I. Dorsal ligament between navi- 

cular and third cuneiform 
bone. 

J. Calcaneocuboid part of the 

bifurcated ligament. 


K. Dorsal ligament between second 

and third cuneiform bones. 

L. Dorsal ligament between navi- 

cular and cuboid bones. 

M. Dorsal ligament between third 

cuneiform and third meta- 
tarsal bones. 

N. Dorsal ligament between cuboid 

and fifth metatarsal bone. 

O. Dorsal ligament between second 

cuneiform and second meta- 
tarsal bone. 

P. Dorsal ligament between cuboid 

and third and fourth meta- 
tarsal bones. 

Q. R, S, T, Dorsal ligaments be- 

tween bases of metatarsal bones. 


(5) The calcaneo fibular ligament (middle fasciculus of 
external lateral ligament) extends from the tip of the lateral 
malleolus to the tubercle on the lateral surface of the calcaneus. 

Open the articular capsule. 

The synovial stratum lines the fibrous capsule and is reflected 
on the articular surfaces of the bones. It sends a process up- 
wards between the tibia and the fibula. 

The Movements permitted in the ankle joint are flexion or 
dorsiflexion and extension or plantar flexion. The front part 
of the trochlea of the talus is wider than the back part. Hence 
the talus is tightly grasped between the malleoli during dorsi- 
flexion and is loosely grasped during extension. Thus some 
amount of side to side movement is allowed during extension 
of the joint. Dorsiflexion is produced by the tibialis anterior, 
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extensor hallucis longus, extensor digitorum longus and 
peroriaeus tertius . is produced by tibialis posterior, 

flexor hallucis longus, flexor digitorum longus, perona;i longus 

and brevis together with the superficial muscles of the calf viz., 

the gastrocnemius, soleus and plantaris. 

Tibiofibular Joints. — The articulations between the tibia 
and fibula consist of the proximal and distal tibiofibular joints. 
The interosseous m. mbrane acts as an accessory ligament to 
both of these joints. 

The proximal tibiofibular articulation is an arthrodial joint 
the articular surfaces being flat. The ligaments are (i) The 
articular capsule which surrounds the articular surfaces ; (a) the 
anterior ligament of the head of the fibula which consists of oblique 
fibres strengthening the capsule anteriorly. It extends from 
the front of the lateral condyle of the tibia downwards and 
lateralvvards to the anterior surface of the head of the fibula. 
(3) The posterior ligament of the head of the fibula which strength- 
ens the capsule posteriorly and extends downwards and lateral- 
wards from the back part of the lateral condyle of the tibia to 
the back part of the head of the fibula. The synovial stratum 
lining the fibrous capsule sometimes communicates with that 
of the knee joint 

Dissection. Remove the muscles from the anterior and 
posterior aspects of the leg and clean the surfaces of the crural 
interosseous membrane. 

The crural interosseous membrane connects together the two 
bones of the leg extending from the interosseous crest of the tibia 
to that of the fibula. The fibres are for the most part directed 
obliquely from the tibia downwards and latcralwards. Below 
the proximal tibiofibular articulation it presents an aperture 
for the passage of the anterior tibial vessels ; while a little above 
the ankle it presents another small aperture for the peroneal 
vessels. The structures lying in relation with it have been 
examined. 

Tibiofibular syndesmosis (inferior or distal tibiofibular arti- 
culation).— The parts entering into the formation of this articula- 
tion are the medial surface of the lateral malleolus and the fibular 
notch on the lateral surface of the lower end of the tibia. At 
the upper part these surfaces are rough while at the lower part 
they are smooth and covered with cartilage. The ligaments 
are (i) The anterior ligament of the lateral malleolus which 
passes obliquely downwards and latcralwards from the anterior 
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border of the fibular notch to the anterior border of the lateral 
malleolus. (2) The posterior ligament of the lateral malleolus 
consists of oblique fibres passing between the bones posteriorly 
in a similar manner. {3) The inferior transverse ligament is formed 
by the lower transverse fibres of the posterior ligament and 
is more deeply placed ; these fibres extend below the level of 
the articulation increasing the extent of the socket for articula- 
tion with the talus. (4) The interosseous ligament passes between 
the contiguous rough surfaces of the two bones and is very 
strong. The synovial stratum of the ankle joint is prolonged 
upwards between the smooth surfaces of the two bones. 
Movements. — Slight gliding movement is permitted in the 
proximal anddistal tibiofibular joints. 

Dissection. Remove the remains of the muscles and tendons 
attached both to the dorsal and plantar aspects of the foot 
and clean the ligaments. 

The Intertbrsal Articulations are 

I. Talocalcaneal Articulation. — The talus articulates with 
the calcaneus in two places, in front and behind. The anterior 
articulation forms part of the talocalcaneo-navicular articula- 
tion in which the head of the talus articulates with the sustenta- 
culum tali and the navicular bone. The posterior articulation 
or talocalcaneal articulation is an arthrodial joint and is formed 
between the posterior calcaneal facet on the inferior surface 
of the. talus and the posterior articular facet on the superior 
surface of the calcaneus. The ligaments are : — (i) The articular 
capsule which surrounds the articular surfaces. It is lined by 
a separate synovial stratum. (2) The lateral talocalcaneal liga- 
ment extends from the lateral surface of the talus below the 
articular facet to the lateral surface of the calcaneus on a deeper 
plane than the calcaneofibuiar ligament of the ankle joint. (3) 
The medial talocalcaneal ligament extends from the medial tubercle 
on the posterior surface of the talus to the back part of the sus- 
tentaculum tali being continuous with the plantar calcaneonavi- 
cular ligament. (4) The anterior talocalcaneal ligament extends 
from the anterolateral aspect of the neck of the talus in front 
of the articular surface to the adjoining superior surface of the 
calcaneus. (5) The posterior talocalcaneal ligament extends 
from the lateral tubercle on the posterior surface of the talus 
to the posterior margin of the articular surface of the calcaneus. 
(6) The interosseous talocalcaneal ligament is a very stong band 
of fibres passing between the two bones. It fills up the 
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sinus tarsi extending from the sulcus tali to the sulcus calcanei. 
Movements. The joint being an arthrodial joint permits of a 
limited gliding movement of the talus on the calcaneus. 

II. TalocaloaneonaTiCQlar Articnlation.-^This articulation 
is between the head of the talus, the posterior surface of the 
navicular bone and the anterior and middle articular areas 
on the superior surface of the calcaneus. It is an arthrodial 
joint. The ligaments are (i) The articular capsule which is 
very thin and surrounds the articular surfaces. It is lined by a 
separate synovial stratum. (2) The talonavicular ligament extends 
from the neck of the talus to the dorsum of the navicular bone, (3) 
The plantar calcaneonavicular ligament extends from the anterior 
margin of the talus to the plantar syrface of the navicular bone, 
It also affords support to the head of the talus. (4) The cal- 
caneonavicular part of the bifurcated ligament is attached by its 
undivided stem to the dorsal surface of the calcaneus just in front 
of the sulcus calcanei. The bifurcated limb for the navicular 
bone is attached to its lateral surface. Movement . — The joint 
being an arthrodial joint permits only of a slight gliding move- 
ment. 

III. The Calcaneocaboid Atticolation is formed between 
the anterior surface of the calcaneus and the posterior surface 
of the cuboid. The ligaments are ; — (i) The articular capsule 
which is attached around the circumference of the articular 
surfaces. It is lined by a separate synovial stratum. (2) The 
dorsal calcaneocuboid ligament strengthens the capsule on the 
dorsal aspect of the joint. (3) The calcaneocuboid part of the 
bifurcated ligament i.s attached by its stem to the upper surface 
of the calcaneus in front of the sulcus calcaneus and by the 
bifurcated end to the medial surface of the cuboid. (4) The long 
plantar ligament is attached behind to the plantar surface of the 
calcaneus in front of its tuberosity and in front to the ridge, on 
the plantar surface of the cuboid ; some fibres are prolonged to 
the bases of the second, third, and fourth metatarsal bones 
and cover the tendon of the peronseus longus. (5) The plantar 
calcaneocuboid ligament (short plantar ligament) lies deep to the 
preceding and is attached behind to the tubercle and transverse 
groove at the front part of the plantar surface of the calcaneus. 
In front it is attached to the plantar surface of the cuboid 
behind the ridge. Movement . — ^The articular surfaces are saddle- 
shaped and permit of a gliding movement only. 

IV. The Cnneonavienlfa Actf^olation is formed between 
81 
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the anterior surface of the navicular bone and the posterior sur- 
faces of the three cuneiform bones. The ligaments are : — (i) 



Fig. 182. — Section through the foot showing the six 
synovial strata. 


A. First metatarsal bone. 

B. Second metatarsal bone. 

C. Third metatarsal bone. 

D. Fourth metatarsal bone. 

E. Fifth metatarsal bone. 

F. Tibia. 

G. Talus. 


H. Calcaneus. 

I. Navicular bone, 

J. Cuboid bone, 

K. First cuneiform bone. 

L. Second cuneiform bone. 

M. Third cuneiform bone. 

I to VI. — The six synovial strata. 


the dorsal ligaments which are three slips passing from the dorsal 
surface of the navicular bone to the dorsal surfaces of the three 
cuneiform bones. (2) The plantar ligaments pass from the plantar 
surface of the navicular bone to the plantar surfaces of the three 
cuneiform bones. Movements . — It is an arthrodial joint and 
permits only of gliding movement. 

V. Cuboideonavicalat Articulation. — The cuboid is connected 
with the navicular bone by the following ligaments ; (i) The 
dorsal ligafnent extends between their dorsal surfaces. (2) The 
plantar ligament extends between their plantar surfaces. (3) 
The interosseous ligament passes transversely between the Conti- 
guous surfaces of the two bones. Movements.— Only a slight 
gliding movement is permitted between the two bones. 

VI. Intercuneitorm and Caneoouboid Articulations. — The 
three cuneiform bones and the cuboid are connected with each 
other by dorsal, plantar, and interosseous ligaments. The dorsal 
ligaments pass between the dorsal surfaces of the contiguous 
bones. The plantar ligaments pass between their plantar 
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surface^.. The ini ey osseous ligaments extend between the rough 
surfaces of the contiguous bones. Movements . — These are 
arthrodial joints and permit of gliding movements only. 

* VII. Taisometatarsal Artioodations. — The three enneiform,- 
bones and the cuboid articulate in front with the five metatarsal 
bones. The ligaments arc : — (r) The dorsal ligaments which 
arc formed by several strong bands. One band passes from 
the dorsal surface of the first cuneiform bone to that of the base 
of the first metatarsal bone ; three bands pass from the three 
cuneiform bones to the base of the second metatarsal bone ; 
one band passes from the third cuneiform bone to the third 
metatarsal bone ; two bands, one from the third cuneiform and 
another from the cuboid pass to’ the fourth metatarsal bone ; 
one band passes from the cuboid to the fifth metatarsal bone. 
{2) The plantar ligaments extend between the plantar surfaces 
of the. two rows, and are not so regularly arranged as the dorsal 
ligaments. Two oblique bands pass from the plantar surface 
of the first cuneiform bone to the bases of the second and third 
metatarsal bones. In additioji to the dorsal and plantar liga- 
ments the articulation between the first cuneiform bone and 
the. base of the first metatarsal bone is surrounded by a thin 
articular capsule lined by a separate synovial stratum. (3) 
The interosseous ligaments arc three in number. The medial 
one passes from the lateral surface of the first cuneiform to the 
adjacent angle at the base of the second metatarsal bone. The 
intermediate one passes from the medial surface of the third 
cuneiform bone to the adjacent angle at the base of the second 
metatarsal bone The lateral one passes from the lateral surface 
of the third cuneiform bone to the adjacent side of the base of 
the fourth metatarsal bone. Movements . — These are arthrodial 
joints permitting of gliding movements only. 

Vlll. Intermetatarsal Articulations. — The second, third, 
fourth, and fifth metatarsal bones arc connected at their bases 
by dorsal, plantar, and interosseous ligaments. The dorsal 
and plantar ligaments connect the dorsal and plantar surfaces 
respectively of the bases of the contiguous bones. The interos- 
seous ligaments pass between the adjacent rough sides of the basils 
of these bones. ^ 

The transverse metatarsal ligament connecting the heaifa of 
of all the metatarsal bones has been already described. Move 
^e„<s._These are arthrodial joints permitting slight glicjittg 
movements only. 
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The SjroOTial S^ta of the intertareal and tarsometatarsai 
articulations are six in number (Fig. 182) : the first lies in the 
talocalcaneal articulation, the second lies in the talo -calcaneo- 
navicular articulation ; the third is placed in the calcaneocuboid 
articulation ; the fourth is in the cuneonavicular articulation and 
extends (a) to the cuneocuboid articulation, {b) to the joints 
between the cuneiform bones, (c) to the joints between the second 
and third cuneiform bones and the bases of the second and third 
metatarsal bones ; this is again prolonged distally between the 
adjacent surfaces of the bases of the second, third and fourth 
metatarsal bones ; the fifth is between the first cuneiform bone 
and the base of the first metatarsal bone ; the sixth is between 
the cuboid and the bases of the fourth and fifth metatarsal 
bones. 

IX. Metatarsophalangeal Articulations.— These are condy- 
loid articulations the head of the metatarsal bone fitting into 
the concavity at the base of the proximal phalanx. Each of 
these joints presents an accessory plantar ligament and two 
collateral ligaments like the corresponding joints of the hand. 
The collateral ligament is attached proximally to the posterior 
tubercle on the side of the head of a metatarsal bone and distally 
to the corresponding side of the base of the proximal phalanx. 
There is no dorsal ligament in these joints — its place being 
occupied by the expansion of the extensor tendon on the dorsum. 
Each joint is lined by a separate synovial stratum. / 1 /oue- 
wenfs.— Flexion, extension, abduction, adduction and circum- 
duction are permitted in these joints. 

X. Interphalangeal Articulations.— These are' hinge-joints. 
Each of these joints presents a plantar and two collateral liga- 
ments like the corresponding joints of the fingers and is lined 
by a separate synovial stratum. The dorsal ligament is replaced 
by the expansion of extensor tendons. Movements . — Flexion 
and extension are the only movements permitted in these joints. 

Arch Ot the Foot. — The student should note that the foot is 
so constructed as to present two curvatures or arches, an antero- 
posterior or longitudinal and a side to side or transverse arch. 
This arch is maintained by the shape of the individual bones 
aided by the muscles, tendons, ligaments and fasciae. The 
longitudinal arch has its posterior pier formed by the calcaneus. 
Its anterior pier is formed ngiedially by the talus, navicular, 
three cuneiform, and the first three metatarsal bones. Laterally 
it is formed by the cuboid Mid the last two metatarsal bones. 
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The summit of the arch is formed by the superior Surface of the 
talus. The arch rests behind on the calcaneus and in front on 
the heads of the metatarsal bones. This longitudinal arch is 
maintained by the plantar calcaneonavicular ligament, the 
long plantar ligament, the plantar calcaneocuboid ligament, 
the tendon of the tibialis posterior, the small muscles of the sole 
of the foot and the plantar aponeurosis on the plantar aspect 
of the sole of the foot. The tonic pull of the tibialis anterior 
which is inserted into the first cuneiform and the base of the first 
metatarsal bone also helps to maintain the arch. The transverse 
arch is most marked at the tarsometatarsal articulations and is 
maintained by the tendon of the peronaeus longus, the dorsal 
plantar and interosseous ligaments of the tarsus and the adductor 
hallucis muscle. Its summit is formed by the talocalcaneal 
articulation. 
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TABLE OP THE ARTERIES OF THE INFERIOR EXTREMITY 


EkTBRKAL tUAC 


IB ooninuod as 


Fkmorat 


See Table of Abdomea 

1. Snperficial epigastric 

Siipotfl^iaC iliar ciicumflex 

e:K}er7>s} pudeadd) 

4 I)< ep external pudeadal 

5 Muscular 


' 6, Profunda fomorls 


fl. Lateral femoral chcumflox 


8. Medial femoral circumflex 


Perforating 
U Muscular 

IV. Highest genionlar MjamSicular 
^1. Cutaneous 
Musculai 


{f 

{ 1. Mu 
2 Ac 
S. Sii; 
4. De 


{ First 
Second 
Ihlrd 


Ascending 
Descei'dmF 
T) ansTeree 

Muscular 
Acetabular 
iparflrial 
Deep 


j Superior 
1 Sural 

I Superior 

Goulculai .4^ Middle 
I Inferior 


f Medial 
* (Lateral 

(Medial 
} Lateral 


is continued as 


Anterior 

tiblal 


la contiuned as 
Dorsalis podia 


n. A II tei lor tibial recurrent 
f 2 Posterior tlWal recurrent 

8 Muscular 

4. Anterior medial malleolar 
l6 Anterior lateral malleolar 
/'I. Lateral tarsal 
I 2. Media) tars il 

S Arcuate .. 2nd, 8rd, 4th dorsal metatarsal 
I 4 F»r*t do sal metatarsal 


Deep plantar 
Fibular 

1 2 Peroneal 


1st plantar metatarsal 

1. Muscular 

2, Nuirieiit 

8 P-foraring 
4. Communicating 
Lateral calcaneal 


! 8, Nutrient 
^5. Po^'terior < 4. Munculnr 

tibial 6. C«»nironnicfltlng 

A. i oBtoilor medial malleolar 
7. Medial C(ilcHne/() 

6. Medial plantar Superficial digital branches 

I Perforating 

0. Lateral plantar . forms Plantar Arch ^ Plantar 
^ I metatarsal 

SUPERFICIAL VEINS OF INFERIOR EXTREMITY 


I I. 

2 . 

4 

6 . 

8. 

7 

Communicates r 1 

with -J 2 

2. Small saphe- n. 
nous vein < 2. 
receives 1 3. 


Dorsal Venoun Arch f Dorsal metat'^rBal veins (Dorsal digital (Intercapi 
receives \ receive (veins receive (tular veins 

Medial Horr-al digital vein of great toe 
Bupei filial of leg 

Superficial veins of thigh Accessory saphenous vein. 

Superficial iliac clroumfiez 
Bupei fldtil epltfSBltio 
Superficial external pudendal 

Small flaphenous vein 
Anterior tibial vein 
Pos^rlor tibial vein 

Dorati Venouv Aroh 

Lateral d >rsal digital vein of little too 

Superficial veins uf leg 



TABLE 


Lumbar plexus 
gives off 


Sacral plexuji 
gives off 


NBSVE8 OF INFERIOR EXTREMITY m 


OF THE NERVES OF THE INFERIOR EXTREMITY 


/'I. llfobypogastric 

1 2. IlioluguiuHl 
'8. Qeuitofemoral 
4 . Lateral femoral cutaueous 


See Table of Abdomen 


5. Femoral 



To lliacus 



1 

To upper part of femoral artery 



f'- 

Intermediate cutaneous 

3. 

Anterior division . 


Medial cutaneous 



Is. 

Muscular 



f 

Bh phonons 

^4. 

PoKterlor civiaion 

V- 

Muscular 


Is. 

Articular 


jo. Obtumtor.. 

V7. Accoasory obturator 


n- 


2 . 

8 . 


To qufldratus fomoria and gemellus lufcHor . > 
T*' ohtuiaLir Intornus and gemellus superior. . f 
To piriformis 


See Table of Abdomen 


i. Suporlor glutoal . 
5. Inferior gluteal 


i 


Pu<itorlor femoral cuttuiwia 


{i: 


Ulutpal 

Perineal 

T > back of thigh and leg 


/ . Articular 

2. Muscular 


^1. Aitlciilar 

1 2. Ma-^rijlRr 

8. Medial sural cutaneous 
4. Medial calcaneal 


I I 8. Ttb'ml 

^7. Sciatic ■( 


5. Medial 

pmntar 


Cutaneonti 
Mu-onlar 
Articular 
Proper digital of 
great toe 

Three common digital 


0 . Lateral 
plantar 


{ Superficial 
Deep 


Proper 
digital 
Com mou 
digital 


( 1. Articular 
2 Lateral sural cutaneous 
8. Poroueal anastomotic 


4. CkuDiflon i 4. 8up*>rfleial 
\ peroneal | peroneal 


/I. Muscular 
j 2. Medial dorsal cuta- 

J DOOUS 

1 8. Intermediate dorsal 
^ cutaneous 


\5, Deep 

peroneal 


1 . Muscular 

2. Articular 

8. Medial terminal 
,4. Lateral terminal 


PoMKDAL PLEXUS .. 1 jitU of Abdomen 
CoCOYOEAL PLEXUS . « J 
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Abdomen, i 
regions of, 42 
Abdominal cavity, 39 
regions of, 42 
wall, anterolateral 16 
posterior. 86 
Aditus laryngis, 366 
Agger nasi, 359 
Ala cinerea, 451 

Anastomosis, around elbow, 528 
crucial, 573 
around knee, 593 
Antrum, pyloric, 77 
Aorta, 173 
arch of, 174 
ascending, 174 
descending, 185 
Aponeurosis, 

* bucco-pharyngeal, 328 
of external oblique, 20 
of internal oblique, 23 
of levator palpebra; superioris, 278 
palatine, 350 
palmar, 531 
pharyngeal, 346 
plantar, 623 

of transversus abdominis, 25 
Appendices epiploicas, 63 
testis, 36 

Aquaeduct cerebral, 430 
Aqueous humour, 391 
Arachnoid of brain, 393 

of medulla spinalis, 241 
Arachnoideal granulations, 204 
Arbor vita: cerebelli, 447 
iitcriiiae, 134 
Arch, dorsal carpal, 527 
of foot, 644 
lumbocostal, lateral, 83 
medial, 85, 94 
pharyngopalatine, 347 
plantar, 631 
volar, carpal, 5r4 
deep, 541 
superficial, 533 
Areola mamm®, 470 
Artery or arteries — 
abdominal aorta, 88 
alveolar, inferior, 307, 310 
anterior superior, 355 
posterior superior, 307. 363 
angular 274 
auditory, internal, 398 
auricular, anterior, 272 
deep, 306 

posterior, i99i *97 

82 


Artery or arteries — conid. 
axillary, 476 
basilar, 398 
brachial, 499 
of brain, 395 
bronchial, 155 
buccinator, 307 
to bulb, II, 15, 
calcanean, lateral, 6zo 
medial, 620 
caroticotympanic, 352 
carotid, common, 177, 294 
external, 293 

internal, 215, 318, 352. 395 
carpal, dorsal, 514 
volar, 513, 514 
centralis retinae, 339 
cerebellar, anterior inferior, 398 
posterior inferior, 397 
superior, 398 
cerebral, anterior, 396 
middle, 396 

posterior, 398 
cervical, ascending, 291 

transverse, 222, 257, 291 
cervicalis profunda, 233, 292 
chorioidal, anterior, 397 
posterior, 399 
ciliary, 390 

circulus arteriosus, 399 
circumflex, anterior humeral, 479 
lateral femoral, 586, 593 
medial femoral, 562, 586 
ixisterior humeral, 479, 485 
scapular, 489 
cceliac, 64 
colic, left. Oo 
middle, 59 
right, 59 

comitans nervi ischiadici, 559 
communicating, anterior, 396 
posterior. 397 
coronary, 160 
costocervical, 292 
cystic, 67 
deep, of penis, 1 1 
digital, volar, 533 
digital, of foot, 626 
dorsal of clitoris. 15 
carpal, 526 
metacarpal, 527 
metatarsal, 610 
of penis, il, 38 
dorsalis linguae, 316 
pedis, 609 

of ductus deferens, 33 
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Artacy or artories — conld. 

a^gastric, deep or infenor, 31. 91 
superficial, 20 
superior, 32, 145 
ethmoidal, 339 
lacial, transverse, 272 , 
femoral, 585, 587 
frontal, 199 

ganglionic, anterolateral, 396 
anteromedial, 396 
posterolateral, 399 
posteromedial, 399 
gastric, left, 65 
right, 66 
short, 67 

gastroduodenal, 66 
gastroepiploic, right, 66 
left, 67 

genicular, highest, 588 
inferior, 570 
middle, 570 
superior, 570 

gluteal, inferior, in, 559 
superior. 112, 563 
hasmorrhoidal, inferior, 4 
middle, in 
superior, 112 
hepatic, 66 
hypogastric, log 
ileal of ileocolic, 39 

of superior mesenteric, 58 
ileocolic, 58 
iliac, common, go 
external, 91 

iliac circumflex, deep, 31, 91 
superficial, 20 
iliolumbar, 112 
infraorbital, 355, 363 
innominate, 176 
intercostal, 30, 143 
anterior, 143, 144 
intercostalis suprema, 189, 292 
interosseous, common, 514 
dorsal, 525 
recurrent, 525 
volar, 517, 526 
jejunal, 58 
labial, 13 

inferior, 273 
superior, 273 
lacrimal, 338 
laryngeal, inferior, 291 
superior, 295 
lienal, 67 
lingu^, 296, 316 
lumbar, 31, 90, loo 
malleolar, 609 
mammary, external, 479 
internal, 144, 292 
masseteric, 307 
msudllary, external, 273, 296 

internal, 306, 363, 

naediana, 317 


Artery or arteries — contd. 

mediastinal, from aorta, 1S5 

from interal mam- 
mary, 144 

of medulla spinalis, 246 
meningeal anterior, 216 
accessory, 217,307 
anterior of internal carotid, 

215 

of ascending pharjmgeal, 217 
middle, 216, 306 
of occipital, 217 
of vertebral, 217 
mesenteric inferior, 60 ' 
superior, 58 
metatarsal. 610 
musculoarticular, 588- 
musculophrenic, 14A 
mylohyoid. 307 
nasal, 357 

lateral, 275 
obturator, iii, 598 
occipital, 199, 230, 297 
oesophageal, of inferior thyreoid, 

291 

of aorta, 185 
ophthalmic, 338 
ovarian, 90, 131 
palatine, ascending, 296, 319 
descending. 363 
great, 363 
smaller, 363 

palpebral, lateral, 279, 33S 
medial, 279 
pancreatic, 67 
pancreatica magna, 67 
pancreaticoduodenal, 66 
inferior, 58 
supenor, 66 

perforating, of foot, 631 
of hand, 542 

of internal mammary, 145 
of thigh, 573, 596 
pericardial, 144 
pericardiacophrenic, 144 
perineal, 6 

transverse, 7 
peroneal, 619 

pharyngeal, ascending, 298, 318 
of internal, maxillary, 363 
phrenic, inferior, 89 
plantar, deep, 610 ‘ 

lateral, 626 
medial, 626 
pontine, 398 
popliteal, 569 
princeps polHcis, 541 
profunda brachii, 500, 503 
cervicis, 233 
femoris, 585, 595 
linguffi, 316 

proper volar digital, 533 
of ]^iygoid canal, 363 
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Artery or arteries — contd. 
pubic. 31 

pudendal, deep external, 585 
internal, 11 1. 511 560 
superficial external, 20 
pulmonary, 172 
radial 51a, 526, 541 
collateral, 505 
recurrent, 513 
recurrent of hand, 542 
interosseous, 3*5 
radial, 5r3 
tibial, anterior, 6og 
posterior, 620 
ulnar, 514 
renal. 89 

sacral, lateral. H2 
middle, go, 112 
saphenous, 388 
scapular circumflex, 489 

transverse, 222, 257. 2vi, 489 
scrotal, posterior, 7 
sigmoid, 60 

spermatic, external, 31, 33 
sphenopalatine, 363 
spinal, 239 

anteromedian, 246 
posterolateral, 247 
sternal, 144 

sternocleidomastoid, 295 
stylomastoid, 299 
subclavian, 256, 288 
subcostal, 30, 189 
sublingual, 31O 
submental, 296 
subscapular. 479 
supraorbital, 199 
suprarenal, inferior, 8g 
middle, 89 
superior, 8g 
sural, 569 
tarsal, lateral, 610 
medial, 6 iq 
temporal deep, 307 
middle, 272 
superficial, 199, 272 
testicular, 33, qo 
thoracic, highest, 478 
lateral, 479 
thoraco-acromial, 478 
thyreocervical trunk. 290 
thyreoid, inferior, 291 
superior, 295 
thyreoid ea ima, 177 
tibial, anterior, 608 
posterior, 610 
tonsillar, 296 
tympanic, 306 
ulnar, 513 

collateral, inferior, 500 
superior, 500 
recurrent, dorsal, 514 
volar, 514 


Artery or arteries — cotttd. , 
umbilical, in foetus, ibg 
uterine, 131 
vaginal, 132 

vertebral, 215, 237, 290, 329, 397 
vesical, inferior, 109 
superior, 109 
volar arch, deep, 333 

superficial, 313 
carpal of radial, 313 
of ulnar, 514 

volarts indicis radalis, 541 
zygomatico orbital, 273 
Articulations — 

acromioclavicular, 490 
ankle, 637 

of atlas and epistropheus, 332 
of atlas and occipital bone, 331 
capitular, rgi 
carpometacarpal, 549 
coccygeal, 124 
costotransverse, 193 
costovertebral, igt 
craniovertebral, 330 
elbow, 544 
hip, 598 
humeral, 506 
intercarpal, 547 
interchondral, 192 
intercuneiform, 642 
intermetacarpal, 549 
intermetatarsal, 643 
intersternal, 191 
intervertebral, 191 
knee, 633 
lumbosacral, 123 
mandibular, 304 
metacarpophalangeal, 550 
metatarsophalangeal, 644 
of pelvis, 123 
radio ulnar, distal, 545 
proximal, 545 
sacrococcygeal, 124 
sacroiliac, 124 
sternoclavicular, 480 
sternocostal, 100 
taloid, 640 
tarsometatarsal. 643 
tibiofibular, 639 
wrist, 546 

Arytaenoid cartilages, 374 
Atrioventricular bundle, 178 
Atrium of heart, left, 167 
right, 162 
•Auditory tube, 351 
ossicles, 379 
Auricula, 261 
Autonomic system, 96 
Axilla. 473 
Basal ganglia, 433 
Bladiter, 105. 118, 127 
striicture of 118, 132 
Body, anococeygeal, 5 
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Body, geniculate, 426 
perineal, 14 

Brachia of corpora quadrigemina, 429 
conjunctivum, 448 
pontis, 448 
Brain, 392 

preservation of, 207 
removal of 206 
Bronchus, eparterial, 180 
hyparterial. 180 
left, 180 
right, 180 

Bulb of urethra, 38 
Bursa, omental. 55 
patellar. 574 

Caecum, 46 

Calamus scriptorius, 451 
Calcar avis. 420 
('anal or canals — 
adductor, 587 
Alcock’s, 103 
anal. 105 

central of medulla spinalis, 439 

of cervix uterus, 134 

femoral, 583 

hyaloid, 391 

inguinal, 29 

obturator. 118 

portal, 75 

pyloric, 77 

semicircular, 383, 384 
Capsule, Glisson's, 75 
internal of brain, 435 
external of brain 436 
Caranculae hymenales, 13 
Cauda equina, 244 
Central tendon of diaphragm, 86 
tendinous point of perineum, 8 
Centrum ovale raajus, 416 
minus. 413 
Cerebellum 444 
Cerebral hemispheres 404 

nerves, attachments of. 404 
peduncles, 428 
Orvix of uterus, X29 
Cheeks, 343 
Chorda;, tendineie, 167 
Chorioid. 387 
Ciliary body, 388 
processes, 388 
Cingulum, 416 
Circulns arteriosus, 399 
Cistema chyli 91 
Cistema: subarachnoid 394 
Claustrum 434 
Clitoris, 13, 14 
Cochlea, 384 
Collateral eminence. 421 
<3olUculi, 429 
Colon, ascending. 47 
descendmg, 47 
sigmoid, 48, 103 


Colon, transverse, 47 
Commissure, anterior, 427 
posterior, 427 
Conjunctiva, 264 
Conus elasticus, 367 
medullaris, 242 

Convolutions of brain (see Gyrus). 
Cornea, 387 

Comiculate cartilage, 374 
Corona radiata, 436 
Corpora cavernosa, 38 
mamillana, 403 
quadrigemina, 429 
Corpus callosum, 416 
striatum, 433 
Cricoid cartilage, 373 
Crista terminalis, 164 
Crura of clitoris, 14 
of diaphragm. 86 
of fornix. 423 
Crura of penis, 8 

of subcutaneous inguinal ring, 21 
Cubital fossa, 502 
Cuneiform cartilage, 374 

Dartos tunic. 32 
Diaphragma sellae, 209 
Duct, accessory pancreatic, 71 
cystic, 71 

ejaculatory, 108, 121 
hepatic, 71 
lacrimal, 280 
lymphatic, right, 293 
nasolacrimal, 280 
pancreatic, 70 
parotid, 271 
sublingual, 314 
submaxillary, 313 
thoracic, 184, 293 
Ductus choledochus, 71 
cochlearis, 385 
deferens, 33, 108 
endolymphaticus , 383 
Duodenum, 43, 68 
Duraraater, of brain, 204, 207 
of medulla spinalis, 240 
Ear, 261, 376, 383 
Endocardium, 177 
Ependyma, 419 
Epicardium, 157, 177 
Epididymis, 36 
Epiglottis. 372 
Epoophoron, 132 
Excavation, rectouterine, 52, 
rectovesical, 52 
vesicouterine, 52 
Exit of cerebral nerves, 12 
EyebaU, 385 
Eyebrows, 263 
Eyelids, 263 

structure of, 277 
Face, a6t 
Ealx cerebe^, 209 
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Falx, cerebri, 206 

inguinal aponeurotic, 26 
Fascia — 
anal, 103 
antibrachial, 510 
axillary, 473 
brachial, 496 . 
buccopharyngeal, 328 
bulbi, 342 
of Camper, 17 
of Colles, 6 
colli, 252 

coracoclavicular, 474 
cremasteric. 24 
cribroaa. 581 
(lentata hippocampi, 422 
diaphragmatic part of pelvic, 103 
endopelvina. 104 
iliaca, 93 
infraspinata, 484 
infundibuliform. 29 
intcrcrural, 21 
lata, 579 
lumbodorsal, 224 
of obturator interiius, 103 
parotideomasseteric, 232 
pectinea, 580 
pelvic, 103, 127 
perineal, superficial, o 
deep, 0 

pharyngobasilar, 346 
pretracheal, 2S1 
prevertebral , 327 
of piriformis, 103 
of quadratus lumborum, 94 
rectal, 104 
rectovesical. 104 
renal, 80 
of Scarpa, 17 
Sibson's, 293 
spermatic, external, 21 
subscapular, 484 
supraspinata, 484 
temporal, 302 
transversalis, 28 
vesical layer of pelvic, 104 

Fasciculus, cerebrospinalis, 440 
cuneatus, 440 
gracilis, 440 
of Rolando, 443 
rubrospinal, 440 
spinocerebeilaris, 440 
thalamomamillary, 423 
Filum terminate 242 
Fimbria hippocampi, 421 
ovarian, 130 
Fissure, calcarine, 414 
callosal, 414 
collateral, 411 
chorioidal. 423 
lateral of cerebrum, 406 
longitudinal of cerebrum 405 


Fissure — contd. 

parietooccipital 407 
transverse of brain 424 
urogenital, 12 
Foramen epiploic 53 
ovale 164 

interventricular 419 
Forceps anterior 417 
posterior 417 
Fornix 422 

Fossa interpeduncular 468 
infraclavicnlar, 472 
ischiorectal, 4 
navicularis, 13 
ovalis 164 
pararectal, 102, 126 
paravesical. 102, 136 
Fossae, peritoneal, 102, 127 
Fourchette, 13 
F'ovea inferior, 451 
superior, 45r 
Frenulum of clitoris, 13 
lingua:, 364 
preputii, 37 
Fundus of stomach, 43 
of uterus 129 
Galea aponeurotica, 202 
Gall-bladder, 74 
Ganglion or Ganglia — 
aorticorenal, 79 
basal, 433 

cervical, inferior, 321 
middle, 321 
superior, 320 
ciliary, 337 
coeliac, 79 
impar, 114 

jugular of vagus, 323 
nodosum of vagus, 324 
otic, 353 
petrous, 322 
phrenicum, 79 
semilunar of abdomen, 79 
of trigeminal nerve, 213 
sphenopalatine, 3f)i 
spinal, 243 
submaxillary, 315 
superior of glossopbzuymgeal, 322 
Gland or glands — 
of Bartholin, 15 
bulbourethral, 10 
lacrimal, 335 
parathyreoid, 301 
parotid. 270 
prostate, 107, 120 . 
sublingual, 314 
submaxillary, 312 
suprarenal. 84 
tarsal, 278 
thymus, 173 
thyreoid, 300 
vestibular, 15 
I Gians clitoris, 13 
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Glaaft, penis, 38 
Globus pallid us, 434 
Glomus carotjcum, 294 
Gums, 343 
Gyrus, or gyri — 
angular, 410 

cingulate, 415 ' 

cnneus, 415 
frontal, 408 
hippocampal, 412 
of insula, 4 12 
of limbic lobe, 416 
lingual, 413 
occipital, 410 
orbital, 409 
posterior central, 410 
prsecuneus, 415 
rectus, 409 
supracallosal, 417 
supramarginal, 410 
temporal, 411 

Head and Neck, 197 
Heart, 158 

structure of, 177 
Helix, 261 
Hernia, temoral, 583 
inguinal, 40 
Hilum of Iddney, 83 
pulmonis, 153 
of spleen, 76 
Hind brain, 441 
Hippocampus, 421 
Hymen, 13 
Hypophysis, 403 
Ileum, 46 

Iliotibial tract, 590 
Impression, cardvac, 72 
colic, 74 
duodenal, 74 
gastric, 73 
renal, 74 
suprarenal, 74 

Inferior Extremity, 553 
Infundibulum, 403 
Insula, 412 
Intestine, large, 4b 
small, 45 
Iris, 389 

Isthmus, of fauces, 344 
rhombencephali. 449 
of thyreoid gland, 300 
Jejunum, 46 
Kidneys, 81 
Labia majors, 12 
minora, 23 

Labyrinth, membranous, 384 
Lacrimal apparatus, 279 
carancula, 264 
ducts, 280 
gland, 279 
papilla, 264 
punctum, 264 


Lacrimal, sac, 280 
Lamina cribrosa, 386 
siiprachorioidea, 387 
terminalis, 402 
Larynx, 366 
Lemniscus, 432 
Lens, crystalline, 392 
Lien, 75 

Ligament or ligaments — 
acromioclavicular, 490 
annular, of radioulnar, 545 
anterior longitudinal, 193, 332 
apicis dentis, 332 
atlanto-occipital menibrane. 331 
ot auditory ossicles, 37^ 
broad, of uterus, 127 
calcaneocuboid, 642 
calcaneonavicular, 641 
capsule, of shoulder, 507 
of hip, 599 
conoid. 490 
coracoacromiai, 490 
coracoclaviculai', 490 
coracohumeral, 508 
costoclavicular, 480 
cruciate, of atlas, 333 
crural, 604 
of knee, 635 
denticulatum, 246 
dorsal carpal. 527 
falciform, of liver, 48 
flava, 308 
fundiform 37 
glenohumeral, 508 
glenoidal labrum, of hip joint, 600 
of shoulder joint, 508 
hepatoduodenal, 56 
hepatogastric, 56 
iliofemoral, 599 
iliolumbar, 1Z4 
iliotrochantenc, 599 
inguinal, 22 

reflected, 22 
interclavicular 480 
intermetatarsal, 643 
interphalangeal, 644 
interspinous, 238 
intertransverse, 193 
ischiocapsular, 599 
lacunar, 22 
lumbosacral, 224 
membrana tectoria, 332 
nucbie, 233 
oblique, cord, 646 
popliteal, 633 
palpeberal, medial, 278 
patellar, synovial fold, 634 
plantar long, 641 
pubic accuate, 225 
superior, 125 
pulmonary, 148 

radial collateral, of elbowjoint, 544 
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ligament or Ugamonts — contd 
of wrist -joint, 547 
radiate, 192 
retinacula, 599 
round, of liver, 48 
of uterus, 131 - 

sacrococcygeal, 125 
sacroiliac, 125 
sacrospinous, 125 
sacrotuberous, 125 
sphenomandibular, 305 
sternoclavicular, 480 
sternocostal. 190 
sternopericardial, 157 
stylohyoid, 316 
styldprandibular. 305 
supraispinous. 230 
suspensory, ot lens, 392 
of penis, 37 
talocalcaneal, 040 
talonavicular, 041 
talofibular, 039 
tarsometatarsal, 643 
temporomandibular, 304 
teres, of hi^i joint, 60 r 
tibial collateral, 633 
tibiofibular, 039 
transversi acetabular, 600 
of atlas, 333 
carpal. 535 
crural, 604 
humoral, 508 
of knee, 636 
metacarpal, 542 
trapezoid, 490 
ulnar Collateral, of elbowjomt, 544! 

of wnst-joint, 547 | 

ventricular, 370 
vocal, 370 
volar carpal, 335 
zona orbicularis. 5ci<) 

Linea alba, 27 

semicircuiaris, 27 
splendens, 246 

Lips, 343 

Liver, 48, 72 
Lobes of cerebellum, 445 
of cerebrum, frontal. 407 
insula, 412 
limbic 416 
occipital, 410 
olfactory. 413 
parietal, 409 
temporal, 411 
of liver, 73 
of lung, 154 
Lungs, 151 

Lymph glands of axilla, 475 
of abdominal cavity, 9* 
cervical, 256. 283 
inguinal, 579 
mesenter.c, 59 
of pelvis, 1 13 


Lympn glands — contd. 
of penned tn, 11 
popliteal, 569 
subinguinal, 586 
supratrochlear, 496 
thoracic, 186 
tibial anterior, 609 
tracheo bronchial, 180 
Lymph trunk, bronchomedistinal. 183 
Macula lutea, 470 
Mamma, 470 

Meatus, acoustric, external. 263, 375 
Mediastinum, anterior, 149 
middle. 149 
posterior, 150, 182 
superior, 150 

Medulla oblongata, 441, 452 
spinalis. 241, 246, 437 
Removal of. 245 

Medullary velum, anterior 431, ^48 
posterior, 446 
Membrana tympani, 376 
Membrane, anterior intercostal, 140 
posterior intercostal. 188 
hyaloid. 391 
hyothyreoid, 366 
obturator, n8 
Membranes, of brain, 393 
of medulla spinals, 240 
Mesencephalon, 428 
Mesentery proper, 56 

of vermiform process 47 
Mesocaecum, 4O 
Mesocardium, 157 
Mesocolon ascending, 47 
sigmoid, 57 
transverse, 57 
Mesosalpinx, 127 
Mesovarium, 127 
Moderator band, 167 
Mons pubis, 12 
Mouth 343 
Muscle or muscles — 
abductor ballucis 625 

digit! quinti (foot). 625 
of hand, 536 
pollicis brevis, 535 
longus, 524 
adductor brevis, 595 
hallucis, 394 
longus, 594 
magnus, 597 
pollicis, 536 
anconaeus, 523 
antitragiens, 263 
articularis genus, 593 
arytaenoideus obliquus, 368 
transversus, 368 
auricularis, anterior 202 
posterior, 203 
superior, 202 
bicejjs brachii, 497 
femoris, 571 



Index 


060 ' 


Afutole or Masols's— con/tf. 
biventer cervicis, 230 
bracbialis, 498 
brachioradialis, 520 
buccinator, 268 
bulbocavernosus, 7, 14 
caninus, 267 
chondroglossus, 365 
ciliary, 389 
coccygeus, 114 

constrictor of pharynx, inferior, 345 
middle, 346 
superior, 346 
coracobrachialis, 498 
corrugator, 266 
cutis am, 3 
cremaster, 24. 

cricoarytaenoideus lateralis, 369 
posterior, 367 
encothyreoideu.s, 367 
deltoideus, 484 
depressor aepti, 269 
detrusor urinae, 119 
diaphragm, 84 
digastricus. 287 
dilatator nans, anterior, 270 
posterior, 270 
epicranius, 201 

extensor carpi radiahs brevis, 520 
longus, 520 
ulnari.s, 320 

digiti quinti proprius, 522 
digitorum brevis, 607 
. communis, 521 

longus, 606 
hallucis longus, 607 
indicis proprius, 523 
pollicis brevis, 524 
longus, 525 

flexor carpi radialis, 51 1 
ulnaris, 511 

digiti quinti brevis, of foot, 030 
of hand, 536 
digitorum brevis, 625 
longus, 617 
profundus, 516 
sublimis, 51 1 
hallucis brevis, 629 
longus, 617 
pollicis brevis, 536 
longus, 516 
frontalis 201 
gastrocnemius, 615 
gemellus inferior, 558 
superior, 558 
genioglossus, 314 
geniohyoideus, 314 
glossopalatinus, 330 
glutseus maximus, 556 
medius, 558 
minimus. 563 
gracilis, 594 
helicis major, 263 


' Musole or Mviseies— Co nl 4 . 
minor, 263 
hyoglossus, 314 
iliacus, 95 

iliocostaJis cervicis, 228 
dorsi, 227 
lumborum, 227 
infraspinatus, 487 
intercostal external, 140 
internal, 140 
interossei, of foot, 631 
of hand, 542 
interspinales, 232 
intertransversarii, 232, 329 
ischiocavemosus, 7, 14 
latissimus dorsi, 465 
levator, am 5, 113 

glanduliE thyreoideEE, 301 
palpebrae superioris, 336 
scapul$. 222 
veli palatini. 349 
levatores costarum, 233 
longissimus capitis, 229 
cervicis, 229 
dorsi, 229 

longitudinalis linguae mferior,365 
superior, 365 

longus capitis, 329 
colli, 328 

lumbricales, of foot, 629 
of hand, 540 
masseter, 302 
men tabs, 2O9 
multittdus, 231 
mylohyoid, 311 
nasalis, 269 
obliquus auriculie, 263 
capitis, inferior, 237 
superior, 237, 330 
externus abdominis, 20 
internus abdominis, 23 
ocub, interior, 342 
superior, 336 

obturator externus, 562, 597 
internus, 117, 558 
occipitalis, 201 
omohyoideus, 222. 286 
opponens digiti quinti of foot, 630 
of hand, 537 
pollicis, 535 
oribiculari? oculi, 265 
oris, 268 

palmaris brevis. 529 
longus, 51 1 
pectineus, 595 
pectoralis major, 471 
minor, 475 
peronaeus brevis, 612 
longus, O12 
tertius, 607 

pharyngopalatinus, 350 
piriformis, 118, 558 
plantaris, 615 
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Muscle or muscles — ccmld. 
platysma, 248 
popliteus, 618 
procerus. 229 
pronator quadra tus. 516 
teres, 510 
psoas major, 94 
minor, 95 

pteiygoideus externus, 304 
intemus, 304 
pyramidalis, 27 
quadratus femoris, 538 
labii superioris, 266 
inferioris, 267 
lumbrorum, 95 
quadriceps femoris, 591 
rectus abdominis, 26 

capitis anterior, 329 
lateralis, 326 
posterior major, 237 
minor, 237 
femoris, 591 
inferior, 341 
lateralis, 341 
medialis, 341 
superior, 336 
rhomboideus major, 467 
minor, 467 
nsorius, 267 
rotatores, 232 
sacrospinalis, 227 
saipingopharyngcus, 350 
sartonus, 591 
scalenus, anterior, 287 
mcdius, 288 
posterior, 288 
semimembranosus, 572 
semispinalis capitis, 230 
cervicis, 231 
(lorsi, 231 

semitendinosus, 571 
serratus anterior, 482 

posterior inferior, 224 

suiicrior, 224 1 

soleus, 615 

sphincter ani externus, 4 
internus, 122 
pupillae, 389 

urethras membranacese, lo, 15 
vesicas, 119 
spinalis, 229 
splenius capitis, 226 
cervicis, 226 
stapedius, 380 
stemocleidomastoidous, 254 
stemohyoideus, 286 
stemothyroideus, 286 
styloglossus, 314 
stylohyoideus, 287 
stylopharyngeus, 317 
sttbanconsus, 504 
subclavius, 480 
subcostales, 1S8 

83 


1 Muscle or muscles — amid. 
subscapularis, 487 
supinator, 524 
supraspinatus, 487 
temporalis, 303 
tensor fasciae latae, 590 
tympani, 380 
veil palatini, 349 
teres major, 487 
[ minor, 487 

thyreoarytaenoideus, 370 
thyreoepiglotticus, 370 
tibialis anterior, 606 
posterior, 613 

tragicus, 263 

transversus abdominis, 25 
auriculae, 263 
linguae, 365 

perinei profundus, 10, 15 
superficialis, 7, 14 
thoracis, 145 
trapezius, 221 
triangularis, 267 
triceps bracbii, 504 
of uvula, 349 
vastus mtermedius, 392 
lateralis, 591 
modialis, 592 
vocalis, 370 
zygomaficus, 267 
Musculi pahllares, 167, 170 
pectinati, 1O4 
Myocardium, i /8 
Nasal cartilages. 277 
cavities, 356 
septum, 356 

Neck, anterior triangle of, 280 
posterior triangle of, 235 
side of, 247 
Nerve or nerves — 
abdiiceut, 214, 341 
accessory, 214, 261, 325 
acoustic, 214, 382 
alveolar, anterior superior, 335 
middle superior, 355 
posterior superior, 355 
inferior, 310 

antibrachial cutaneous, dorsal,493 
lateral, 494> 53“ 
medial 492, 501 
auricular, great, 231 
posterior, 200 

auriculotemporal, 200, 276, 309 
axillary. 486 

brachial cutaneous, lattral. 483, 

487 

medial, 492, j02 
posterior, 492 
buccal, of facial, 274 
buccinator, 275, 309 
calcaneal, medial, 621 
cardiac of sympathetic, 321 
of vagus, 325 
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Nerve or nerves-^contd, 
carotid internal, 320 
cerebral, 404 

cervical, anterior divisions, of, 298 
posterior, divisions of, 234 
of facial, 231 
chorda tympani, 311, 380 
ciliary long, 389 
short, 389 

communicantes cervicales, 299 
cutaneous colli, 251 
descendens cervicalis, 300. 
digital, of fingers, 533 ' 
of toes, 627 
dorsal of citoris, 17 
interosseous, 526 
of penis, 11, 38 
scapular, 260. 467 
ethmoidal, anterior, 337 
posterior, 337 
facial, 214, 274, 381 
femoral, 99, 588 

cutaneous, anterior, 561 
intermediate, 576 
lateral, 99 
medial, 576 
posterior. 115, 565 
frontal, 335 
genitofemoral, 99 
glossopharyngeal, 214, 314, 321 
gluteal, inferior, 115, 561 
superior, 115, 563 
haemorrhoidal, inferior, 4 
hypoglossal, 214, 285, 315, 326 
iliohypogastric, 18, '25, g8 
ilioinguinal, 18, 25, 99 
infraorbital, 275. 354 
infrapatellar, 578 
infratrochlear, 275, 337 
intercostal, 14 1 
intercostobrachial, 482, 492 
intermedius, 214 
labial posterior, 14 
superior, 275 
lacrimal, 275, 333 
laryngeal, superior, 324 
lingual, 324 
long perineal, 7 

lumbar, anterior divisions of 97 
posterior divisions of, 235 
lumboinguinal, 99, 576 
mandibular, 214, 309 
of facial, 275 
maxillary, 214, 354 
median, 301, 515, 534 
mental, 276 
musculocutaneous, 501 
mylohyoid. 310 
nasal, external, 273 
internal, 357 
posterior superior, 337 
nasociliary, 337 
nasopalatine, 357 


Nerve or nerves — contd. 
obturator, 100, 396 

accessory, 100, 397 
occipital, greater, 201, 220 
smaller, 201 , 250 
third, 201, 220 
oculomotor, 212, 341 
olfactory, 212, 337 
ophthalmic, 213 
optic, 212, 338 
palatine, 363 

palmar cutaneous, of median, 330 
of ulnar, 530 
palpebral, inferior, 275 
perforating cutaneous, 5,117 
perineal, 7 

of fourth sacral. 5 
peroneal, anastomotic, 568 
common, 568 
deep, 610 
superficial, 613 
petrosal, deep, 218, 352 
external, 382 

greater superficial, 217, 382 
lesser superficiai, 219 
pharyngeal, of sphenopalatine 
ganglion, 361 

phrenic, 130, 299 
plantar, lateral, 627 
medial, 627 

of pteivgoid canal, 352 
pudenclal, 5, 117, 561 
pulmonary, 183 
radial, 505, 514, 526 
recurrent, 184, 325 
sacral, anterior divisions of 115 
posterior divisions of, 235 
saphenous, 578,, 589 
sciatic, 116, 561, 572 
scrotal, posterior, 7 
sensory, of face, 275 
spermatic, external, 33, 99 
sphenopalatine branches of 

maxillary, 355 

spinal, 242 
spinosus, 219, 
splanchnic, greater, 187 
lesser, 187 
lowest, 187 
suboccipital, 237, 327 
subscapular, 481 
supraclavicular, 251 
supraorbital, 200 
suprascapular, 2fio, 489 
supratrochlear, 200 
sural, 614 

cutaneous, medial, 568 
lateral, 368 

sympathetic, 96, 114, 187 
temporal, deep, 309 
thoracic, 18^ 

anterior divisions of. 24 
cutaneous anterior, 18 
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Nerve or nerves — contd. 

lateral, i8 
lateral anterior, 481 
long. 260, 482 
medial anterior, 4S1 
posterior divisions of, 234 
thoracodorsal, 482 
tibial, 567 
trigeminal, 213 
trochlear, 212, 335 
tympanic. 322 
ulnar, 501. 515, 533, 542 
vagus, 71. 183, 214, 323 
volar digital, .534 

interosseous, 51 7 
zygomatic. 355 
of facial. 274 

zygomaticofacial, 275, 355 
zygomaticotemporal, 20c, 275, 353 
Nipple, 472 
Nose, 276 

Nucleus amygdaloid, 421 
caudate. 433 
dentate, 447 
cmboliformis, 448 
fastigii, 448 
globosus, 448 
lentiform, 434 
red. 432 

Oisophagus, 182, 301 
Olfactory bulb, 413 
tract, 413 

trigone, 413 
Omentum greater, 5<> 
lesser, 5O 

OpciiiUK or ojicnings — 
aortic, 80 

atrioventricular, 163 
of coronary sinus, 164 
of diaphragm, 8b 
of inferior vena cava, 80 
oisophageal, 86 
pulmonary, 1O6 
saphenous, 580 
of superior vena cava, 162 
Opercula of insula, 412 
Optic, chiasma, 402 
tract, 402, 429 
Orbiculus ciliaris, 388 
Orbit, 333 
Ossicles of ear, 379 
Ostium, abdominal, of uterine tube, 

>30 

pharyngeuD, 347 
Os uteri, externum, 133 
internum, 134 
Ovary, 130 
Palate. 349 
Pancreas, 69 
Papilla, duodenal, 71 
Papillae of tongue, 364 
Parasympathetic System, 96 
Paroophoron, 133 


Pars membranacea septi, 171 
Pectoral region, 468 
Peduncles, cerebral, 428 
Pelvis, loi 
female, 126 
male, loi 
Penis, 37 

body of, 38 
crura of, 8 
root of, 8, 39 

Perforated substance anterior, 4 
posterior, 403 
Pericardium, 156 
Pericranium, 202 
Perineal body, 14 
Perieneum, 1 
temale, 1 1 
male, 2 

Peritoneum, 49, loi, 126 
Peyer’s patches, 62 
Pharynx, 344 
Pia mater, cerebral, 394 
of medulla spinalis, 241 
Pineal body, 42 b 
Pinna, 261 
Pleura, 146, 293 
cervical, 148 
costal, 147 
diaphtagmatic, 148 
mediastinal, 148 
parietal, 147 
pulmonary, 148 
Plexus, aortic abdominal, 80 
basilar, 212 
brachial, 258, 481 
cardiac, deep, 170 
superficial, 158 
carotid, internal, 352 
cavernous. 352 
cervical, 2y8 

chorioid of fourth ventricle, 
of lateral ventricle, 
of third ventricle, 
coccygeal. 1 1 7 
cecUac. 79 
coronary, 161 
hsmorrhoidal, iil 
infraorbital. 274 
lumbar, 97 

mesenteric, inferior, bo 
superior, 59 
oesophageal, 184 
ovarian, 132 
pampiniform, 33, 131 
patellar, 578 
pharyngeal, 324 
pterygoid, 307 
pudendal, 107, 117 
Pulmonary, 155 
Sacral, 115 

Sympathetic, in pelvis, 114 
Tympanic, 380 

Vertebral, anterior internal, 246 
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Vertebral, posterior external, 235 

posterior internal, 239 

Vesical, 109 

Plica fimbriata, of tongue, 364 

semilunaris, of conjunctiva, 264 
Plicae circulares, 61 

transversales recti, 123 
Pons, 444. 454 
Popliteal fossa, 564 
Porta hepatis, 73 
Prepuce of clitoris, 13 
of penis, 37 

Prevertebral region, 327 
Pudendum, 12 
Pupil, 389 
Rectum, 48, 103, 
structure of. 122 
Restiform body, 443, 448 
Retina, 390 

Rhombencephalon, 441 
Rima glottidis, 369 
Ring, abdominal inguinal, 29 
femoral, 583 

subcutaneous inguinal, 21 
Root of lung, 1 54 
Rug®, 78 
Scalp, 197 
Sclera, 386 
Scrotum, 32 
Septum, atrial, 168 
femorale, 583 
of nose, 35O 
pectiniforme. 39 
pellucidum, 422 
ventiirular, 165, 171 
Sheath axillary, 470 
carotid, 281 
femoral, 582 
of rectus, 27 
Side of the neck, 247 
Sinus or sinuses — 
aortic, 170 
cavernous, 21 1, 214 
circular, 212 
confluence of, 210 
coronary, i6o 
intercavernous, 211 
occipital, 210 
petrosal inferior, 211 
superior, 21 1 
sagittal inferior, 210 
superior, 205 
sphenoparietal. 21 1 
straight, 210 
transverse, 210 
Spermatic cord, 33 
Spleen, 49 

Sphincter, pyloric, 77 
Stomach, 43, 77 
43 

Stri® longitudinal, 417 
meduUares, 450 


Subarachnoid cistern®, 394 
SubmaxiUary region, deep dis- 
section of, 31 1 
Substantia ferruginea, 451 
gelatinosa, 439 
nigra, 430 

Sulcus, central of brain, 407 
circular, 407 
terminalis, 162 
Superior Extremity, 464 
Surface antomy of an tero- lateral wall 
of abdomen, 16 

of arm, 491 
of back. 464 
of gluteal region. 553 
of leg and foot, 601 
ot lungs, 156 

of pectoral region and axil- 
lary space, 468 

of plour®, 156 

of popliteal fossa, 5 64 

of scalp and temporal region, 197 

01 side 01 neck. 248 

of thigh, 574 

of wrist and palm of hand, 529 
Sympathetic System, 96 
Symphysis pubis, 125 
T®nia libera, 63 
mesocoiica, t>3 
omentalis, 63 
thalami, 425 
Taeni® coli, 63 

of fourth ventricle, 450 
Tarsi, 278 
Teeth, 343 
Tegmentum, 431 
Tela ehonoidea, 424. 449 
Temporal region, 197 
Jemiora) and intratemporal 

region, 302 
Tendo calcaneus, 61G 
Tentorium cerebelli, 209 
Testis. 35 

Thalamencephalon, 425 
Thalamus, 425 
Thorax, 139 
Thoracic cavity, 145 
parietes, 139 
wall, posterior, i88 
Thymus, 173 
Thyreoid cartilage, 372 
Tongue, 363 
lonsil palatine, 351 
pharyngeal, 347 
Torus tubarions, 347 
uretericus, 1 19 
Trabecul® came®, 167, 170 
Trachea, 179, 301 
Tragus, 262 

Triangle, anterior of neck, 280 
anal, 2 

01 auscultation, 466 
carot^ 283 
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Tnarigle. digastnc. 284 
temoral, 584 
Hftiselbach, 31 
rausicular, 285 
occipital, 255 
posterior of neck, 255 
subclavian, 256 
suboccipital, 237 
submaxiUary, 284 
submenta!, 28'j 

Trigonum collaterale, 421 
liab<-nula‘, 428 
hypogplossi, 451 
lurnbaie, 486 
vo.->ica!, II cj 
Tuber cmereum, 403 
omentale, 73 

Tubuli semmiferi, 37 
Tunica albguinea, 36 
dartos, 6 
vaginalis, 35 
Tympanic antrum 378 
cavity, 376 
Ureter, 83, 107, 128 
lirethra, bulb of, 8 
female, 15, 128 
male, 12 i 

rrogenit.ll diaplir.igin, 8. 10 
ITei'us, 120 

sti uctiirc ol, I ) t 
llfermo tube, 130, 133 
rvula, 340 
vesicic. 111) 
t'agina, 120 

structure of, 1 33 
Vallecula cerebelli, 444 
Valve, aortic, semilunar, 170 
colic, 63 

Valve of coron.vrv sinus, 104 
of inferior c.iv.i, 163 

initial, 160 
pyloric, 78 
pulmonary, lOO 
tricuspid, 160 
Vein or Veins — 
axillary', 479 
azygos, 92, 184 
basal, 400 
basilic, 494 
of brain, 399 
bronchial, 155 
cardiac, 161 
cava, inferior, 172 
superior, 172 
cephalic, 494 
cerebellar, 401 
cerebral, 400 
dorsal of clitoris, 15 
of digits, 519 
of penis, 37, 38 
facial, anterior, 274. 297 
deep, 308 


Vein or Veins — canfd. 
temoral, 588 
frontal, J99 
great cardiac, 160 
hseraorrhoidal, inferior, 4 
middle, in 
superior, in 
hemiazygos, 92. 187 
accessory, 1 87 
hepatic, 75 
hypogastric, 113 
iliac, circumflt'X deep, 91 
superficial, 378 
common, 91 
external, 91 
inferior cava, 92 
innominate, 1 70 
intercostal, 143, 190 
jugular anterior, 250 
external, 250, 257 
internal, 319 
lingual, 316 
lumbar, 90 

ascending, loi 
mammary, internal, 144 
maxillary, internal. 307 
median antibrachial, 49G 
cejihalic, 490 
cubital, 495 

..1 medulla oblongata, 401 
of medulla spinalis, 247 
mesenteric, inferior, bo 
superior, 59 

metacarpal, dorsal, 519 
middle, sacral, 90 
occipital, 199, 297 
ofihthalmic, 340 
ovarian, 90. 131 
of pons, 401 
pO}>liteal, 570 
portal, 67 
pulmonary, 173 
renal, 89 

saphenous, great, 378, Oi 4 
small, 163 
splenic, 67 
subclavian, 292 
testicular, 90 
vertebral, 330 
Ventricles of brain — 
fourth, 449 
lateral, 418 
^ third, 427 

of heart, left, 1(19 
right, 165 
ol larynx, 369 
Ventricular, fold, 368 
Vermiform process, 46 
Vermis, 444 
Vesicu lae seminales, 1 08 
Vicq d’ Aryr, bundle of, 437 
ViUi, 62 

Vincula brevia, 340 
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Vincnla.Monga, 544 Vocal fold, 368 

tendinae,- 540 Vulva, 12 

Vitreous body, 391 Zonula ciliaris, 392 




